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SITE NAME AND LOCATION 

Air Force Real Property Agency Sites in Operable Unit 2 
Former March Ail Force Base 
Riverside County, California 

S I A ~ E M E N ~  OF BASIS AND PURPOSE 

This decision document presents the selected remedial actions for certain Operable Unit 2 (OU2) sites 
contralled by the Air Force Real Property Agency (AFRPA) at the former March Air Force Base (March 
AFB), Riverside County, California The U S  Air Force (Air Force) developed this Record of Decision 
(ROD), hereinafter referred to as the AFRPA OU2 ROD in accordance with the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended by the Supe~fund 
Amendments and Reauthorization Act of' 1986 (SARA) and the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP), [40 Code of Federal Regulations (CFR), Part 3001 This decision 
document is based on information contained in the Remedial InvestigationEeasibility Study @WS) report for 
OU2 dated July 199'7 and the administrative record for March AFB 

These AFRPA OU2 sites are in areas that have been declared excess property and will be transferred from Air 
Force control The remaining OU2 sites are controlled by the Air Force Reserve Command (AFRC) The 
OU2 sites controlled by the AFRC will be addressed in a separate ROD, 

This AFRPA OU2 ROD documents the Air Force's and EPA's selection of remedial alternatives at a total of 
15 sites Institutional Controls (ICs) are required to address waste left in place at four sites, with additional 
controls requised to protect waste cells on one site, and 11 sites do not pose a threat to human health and the 
environment on the former March AFB Many ofthese sites were contaminated with substances such as, 
solvents, polychlorinated biphenyls (PCBs), polynnclear aromatic hydrocarbons (PAHs), and landfill debris 
during the earlier years of base operations These 15 sites are now the responsibility ofthe AFRPA, which is 
working to transfer former base property to the community for reuse The Air Force and EPA are selecting 
these remedies with the concurrence ofthe U S  Environmental Protection Agency (EPA) Region IX and the 
State of California, under guidelines established in the Federal Facilities Agreement @FA), signed on 27 
September 1990 by representatives of EPA Region M, the State of California, and the Air Force,, 

ASSESSMENT OF THE SIIES 

Actual or threatened releases of hazardous substances from the AFRPA OU2 sites, if not addressed by 
implementation ofthe response actions assessed in the OU2 RVFS and selected in this ROD, may, in some 
cases, present a current or potential future threat to public health and welfare, and/or the environment, 
including groundwater resources 

DESCRIPTION OF IHE SELECTED RESPONSE ACIIONS 

The response actions address the documented principal public health and environmental threats associated with 
15 AFRPA sites identified as Installation Restoration Program @) Sites 3,6, 12, 1 7, 19,20,22,23,24,25, 
26,30,35,40, and 4 2  The locations ofthese sites are shown in Figure D-1 -Location of OU2 Sites, and a 
brief site description is included in Table D-1 - Site Status Summary The southern portion of Site 22 is 
located in AFRPA-controlled area while the northern portion is located in AFRC-controlled area However, 
this site will be not discussed in the AFRPA OU2 ROD Originally, Site 41, the Hawes site near Barstow, 
California, was part of'OU2 It was later removed fiom OU2 and will be discussed under a separate decision 
document As shown in Figure D-I, Sites 1 ,2 ,8 , l l ,  27,36,37, and 39 are located in AFRC-controlled areas 
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TABLE D-1 
SITE SIAIUS SUMMARY 

AFRPA-CONTROLLED OU2 SITES 

(protectjon of groundwater 
monltorlng equipment or systems; 

oundwater use restrictions and 

Interim removal actions have been performed at 11 sites to mitigate potential risk to human health and the 
environment fkom contaminated soils and/or landfill materials These include Sites 3,6,12, 17,20,24,25,26, 
35,40, and 4 2  Removal actions have achieved cleanup levels allowing for the unreshicted use of eight sites 
[3,20,24,25,26,35,40, and 42)  Engineered waste cells were constructed at Site 6 and contain contaminated 
soils from several sites Residual contamination remains in groundwater at Site 12 and in subsurface soils at 
Site 1 7  Surface and near surface soils at Site 19 are contaminated from former operations at the adjacent 
wastewater treatment facility, 

Ihe  institutional controls (ICs) alternative, in the form of groundwater and/or land use restrictions and state 
land use covenants, has been selected for Sites 6, 12, 17 and 19. Site 6 also requires ongoing operations and 
maintenance of the engineered waste cells, maintenance ofthe waste cells' associated engineered structures, 
groundwater sampling to monitor the integrity ofthe engineered waste cells, and an investigation for landfill 
gas generation and migration Descriptions of'the selected institutional controls and other requirements for 
Sites 6, 12, 17 and 19 are provided in Section 9 0 of this AFRPA OU2 ROD No contamination requiring 
action was found during remedial investigations at Sites 22, 23, or 30 
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As a part of the selected ICs Alternative, the Air Force will execute a State Larid Use Covenant with the State 
before transfer of title to a non-federal entity of property including one or more of Site 6, 12, 17 and 1 9  The 
State Land Use Covenant will include the restrictions described in Section 9, legal descriptions of the property 
and affected areas, and provisions for regulatory agency access The State Land Use Covenant will be 
recorded before the recording ofthe federal deed 

Sitedescriptions, including site history and primary contaninants encountered and summaries of risk 
assessments and the selection of remedial alternatives, are provided in Sections 5 through 9 of this AFRPA 
OU2 ROD 

A variety of applicable cleanup methods were evaluated for each site requiring remediation A prefessed 
alternative was selected based on a variety offactors, including cost, for each site A summary of selected 
alternatives is provided below on a site-specific basis Five-,year reviews to ensure the continued protection of 
human health and the environment will be required as specified in CERCLA and the FFA, 

SOIL CONDIIIONS AND CLEANUP METHODS 

Sites Requiring No Further Action - Soil 

Interim removal actions were conducted at 11 sites (Sites 3,6, 12, 17,20,24,25,26, .35,40 and 42)  At Sites 
3, 20, 24, 25, 26, 35, 40 and 42, cleanup goals were attained and no further action is necessary to ensure 
protection of human health and the environment No further action is also selected for Sites 22,23, and 30, 
because no evidence of soil contamination was found or concentrations were below levels necessary to protect 
human health and the environment,, 

Sites Requiring ICs 

ICs are selected for four sites with residual contamination, including sites where removal actions have 
occmred 

Site 6 - LandJill No,. 4 Elevated levels of polynuclear aromatic hydrocarbons (PAHs), dioxins, volatile 
organic compounds (VOCs), herbicides, and pesticides were found in Site 6 surface soils Approximately 
89,000 cubic yards of soil and trash were removed fiom Site 6 .  This material and non-hazardous soil and 
wastes r.emoved fiom several other March AFB sites, approximately 600,000 cubic yards, were placed into 
two engineered waste cells that were coilstructed on a portion of Site 6 The cells were capped in January 
1996 Restrictions in the deed in the form of grantee covenants will prohibit future residential land use and any 
activities that could jeopardize the cap 01 liner's abilityto protect the integrity of the waste cells Additional 
restrictions are detailed in the existing Operations and Maintenance Work Plan -- Operable Unit 2, Site 6, 
Landf l  No 4 -March Air Force Base, California (July 1999) to ensure protection of the engineered waste 
cells constructed duringthe 1996 removal action Within 180 days ofthe execution ofthis Record ofDecision, 
the Air Force will submit to the regulatory agencies for review and approval a revised Operations and 
Maintenance (O&M) Work Plan that include sampling and monitoring requirements for landfill gas in 
accordance with California Code ofRegulations, Title 22 and Title27 The revised O&M Work Plan will also 
include ~equirements of ICs implementation, monitoring, reporting and enforcement. In addition, prior to 
transfer oftitle to the property including Site 6, the Air Force will execute a State Land Use Covenantwith the 
State that includes these selected land use restrictions The State Land Use Covenant will be recorded before 
the deed to the property 

Sire 12 - Civil Engineering Yard. Surface and near-surface soils were contaminated with a variety of 
hazardous substances, including PAHs and hexavalent chramium About 2,000 cubic yards ofnon-hazardous 
soils were removed fiom this area and disposed of in the Site 6 engineered waste cells. Post-removal sampling 
results show residual soil contamination levels at acceptable residential risk levels Low-level 
tetrachloroetheile (PCE) and trichloroethene (ICE) contamination in the groundwater under Site 12 appears 
to be confined to a small area within site boundaries Restrictions in the deed in the form of grantee covenant 
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will prohibit any activities that would disturb or limit any groundwater monitoring equipment or systems, and 
prohibit groundwater extraction for any purpose other than monitoring In addition, prior to transfer of title to 
the property including Site 12, the Air Force will execute a State Land Use Covenant with the State that 
includes these selected land use restrictions The State Land Use Covenant will be recorded before the deed 
to the property 

Site 17- Swimming Pool Fill, Elevated levels of'polychlorinated biphenyls (PCBs) were found in subsurface 
soils at depths of 8 5 and 11 5 feet below ground surface (bgs) The PCBs were detected in soil samples 
collected beneath the concrete floor of the former pool after removal of the pool contents and structures in 
1994 Restrictions in the deed in the form of grantee covenants will prohibit future residential land use, and 
prohibit any activity that will disturb the soil at or below 7 feet below ground surface In addition, p~ior to 
transfer of title to the property including Site 17, the Air Force will execute a State Land Use Covenant with 
the State that includes these selected land use restrictions The State Land Use Covenant will be recorded 
before the deed to the property, 

Site 19 - WestMarch Sludge Drying Beds. PAHs, PCBs, thallium, and hexavalent chromium have affected 
surface and near-surface soils at Site 1 9  Restrictions in the deed in the form of grantee covenants will prohibit 
fbture residential land use, prohibit any activity that will disturb the soil in the former sludge drying pits, and 
prohibit activities that result in removal, disturbance or other interference with fences or other barriers to 
access to or signs notifying the public of Site 1 9  In addition, prior to transfer of title to the property including 
Site 19, the Air Force will execute a State Land Use Covenant with the State that includes these selected land 
use restrictions The State Land Use Covenant will be recorded before the deed to the property, 

The total conservatively estimated annual cost to implement the selected remedies (ICs) for the OU2 AFRPA 
sites is $43,000. No capital costs are associated with the selected remedies for the OU2 AFRPA sites, 

The selected remedy for soil (land use restrictionslinstitutional controls) for Sites 6,  17, and 19 a e  protective of 
human health and the enviromnent The remedy complies with federal and state requirements that are legally 
applicable or relevant and appropriate to the remedial actions, and is cost effective However, this remedy does 
A A . 

not provide permanent solutions and does not involve alternative treatment technologies In addition, this 
remedy does not satisfy the statutory preference for treatment as a principal element because contaminants 
would be left on-site untreated, 

The selected remedy for contaminated groundwater (land use teshictionsiinsti~~tional controls) at Site 12 is 
protective of human health and the environment The remedy complies with federal and state requirements 
that are legally applicable or relevant and appropriate to the remedial actions, and is cost effective This 
remedy does not provide a permanent solution and alternative treatment (other than natural attenuation) or 
resource recovery technologies to the maximum extent practicable or satisfy the statutory preference for 
remedies that would result in reduction of toxicity, mobility, or volume of contaminants 
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This AFUA OU2 ROD may be executed and delivered in any number of'counterparts, each of which when 
executed and delivered shall be deemed to be an original, but such counterparts shall together constitute one 
and the same document 

--- A 

United States Air Foxce 
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This AFRPA OU2 ROD may be executed and delivered in any number of counte~parts, each of which when 
executed and delivered shall be deemed to be an original, but such counterparts shall together constituteone 
and the same document 

KATHLEEN H JOHNS~N, Chief 
Federal Facilities and Site Cleanup Branch 
U S Environmental Protection Agency, Region IX 
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1his AFRPA OU2 ROD may be executed and delivered in any number of counterparts, each of which when 
executed and delivered shall be deemed to be an original, but such counterparts shall together constitute one 
and the same document 

I Southem California Blanch 
Oftice of hlilitruy Facilities 
Department of rbxic Substances Control 
California Environmental Protection Agency 
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This AFRPA OU2 ROD may be executed and delivered in any number of counterparts, each of 
which when executed and delivered shall be deemed to be an original, but such counte~parts shall 
together constitute one and the same document 

s// 404 
Date 

California Regional Water Quality Control Board 
Santa Ana Region 
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DECISION SUMMARY: 
1.0 SITE NAME, LOCATION & DESCRIPTION 





The former March AFB (or the "Base") is located at the northern end ofthe Perris Valley, east ofthe city of 
Riverside, in Riverside County, California The Base is approximately 60 miles east of Los Angeles and 
90 miles north of San Diego (Figure 1-1) It lies in sections of Township 3 South, Range 4 West and covers 
portions ofthe Riverside East, Steele Peak, and Sunnymead quadrangle maps Interstate 2 15 0-2 15) bisects 
the Base in anorthwest-southeast direction The portion of the Base east ofthe fieeway is commonly referred 
to as the Main Base, and the portion to the west is referred to as West March Realignment ofthe Base in 1996 
established March Air Reserve Base (ARB), a major Air Force Reserve Command (AFRC) base that occupies 
a majority ofthe main base portion of March AFB, 

When realigned (partially closed) in April 1996, March AFB covered 6,605 acres It has been used for a u c d  
maintenance and repair, refheling operations, and training activities since 1918 In 1980, the Installation 
Restoration Program (lRF') was developed by the Department of Defense as the mechanism for the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (42 U S  . C  Section 
9601) process, incorporating applicable RCRA regulations as well as meeting requirements of the National 
Oil and Hazardous Substance Pollution Contingency Plan @CP) (40 CFR Part 300) The Air Force 
conducted a Phase I records search of30 potentially contaminated lRF' sites on the Base There ase now atotal 
of44 IRP sites at the former March AFB and current March ARB 

The primary contaminants identified in the IRP include chlorinated solvents, fi~els, polychlorinated biphenyls 
(PCBs), and polynuclear aromatic hydrocarbons (F'AHs) Contamination by PAHs and PCBs appears to be 
restricted to surface and near-surface soils whereas fuel hydrocarbons and solvents tend to be predominant 
contaminants in subsurface soils and groundwater,, 

The lead agency for cleanup ofthe closed portions of March AFB is the Air Force The U S  Environmental 
Protection Agency (USEPA), the California Department ofToxic Substances Control (DTSC), and the Santa 
Ana Regional Water Quality Control Board (RWQCB) are all support agencies for cleanup activities at the 
Base,. The Comprehensive Envimnmental Response, Compensation, and Liability Information System 
(CERCLIS) identification number assigned to the Base is CA45'70024527,, 
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DECISION SUMMARY: 
2.0 - SITE HISTORY &; ENFORCEMENT ACTIVITIES 





March AFB opened on March 1, 1918, as the Alessandro Aviation Field Ihis 640-acre facility was used 
during World War I as a training center for Curtis JN1 "Jenny" aircraft pilots, After World War I, the Base 
closed for about 4 years and reopened in 1927 By 1938, March AFB was considered the central location for 
bombing and gunnery training on the West Coast During World War 11, Camp Haan Army Base was 
conshucted along the west side of 1-215 (then Highway 395) Camp Haan extended from Alessandro 
Boulevard south along the Highway to Nandina Avenue and to Barton Street to the west approximately 3 to 4 
miles Camp Haan was an anti-aircraft artillery canip and staging area for General Patton'stank force At one 
time, as many as 80,000 personnel were reportedly stationed at Camp Haan, and many ofthe old building 
foundations remain After World War II, a portion of Camp Haan became a part of March AFB. In 1949, the 
Base became a bomber base under command of the Strategic Air Command. In June 1991, March AFB 
became an Air Mobility Command installation, with primary missions of air refueling and cargo airlifts From 
that time until realignment in 1996, the Base served as a main location for bombers as well as refueling and 
cargo aircraft In addition, Air Force Reserve Command (AFRC) and California Air National Guard (ANG) 
units have operated cargo and fighter missions at the Base, 

In 1993, the Base C1osut.e and Realignment Commission designated March AFB for realignment, resulting in 
the transfer, by April 1996, of most active duty Air Force personnel and aircraft to Travis AFB, California, 
AFRC and California ANG units remained, and a portion ofthe Main Base was retained and redesignated as 
March A R B  Due to realignment, substantial areas of'the Base (particularly at West March) will be transferred 
to civilian agencies, decreasing the 1993 area of the Base by about two-thirds.. 

The Air Force, at Mach  AFB and elsewhere, has long been engaged in a wide variety of operations involving 
the use, storage, and disposal of hazardous materials, including fuel and solvents Past waste disposal practices 
have resulted in contamination of soil and groundwater at several areas on the Main Base and on West March 

In 1980, the Air Force developed the Installation Restoration Program (IRP) to address soil and groundwater 
contamination at Air Force bases nationwide The IRP process at March AFB began in 1983 with a records 
search that included interviews with Base personnel and research of Base records and historic aerial 
photographs The records search identified 30 potentially contaminated sites and recommended further. 
investigation of most ofthose sites Since then, numerous investigations have been conducted to delineate 
contaminants in the soil and groundwater There are currently 44 IRP sites at the Base, 15 of which are being 
addressed in the Air Force Real Property Agency (AFRPA) ROD for OU2.. 

In 1989, USEPA placed the Base on the USEPA National Priorities List (NPL), because of documented 
groundwater contamination by chlorinated solvents and other contaminants,. In September 1990, the Air Force 
entered a Federal Facilities Agreement (FFA) with the USEPA and the State of California to facilitate the 
assessment and cleanup process The FFA establishes procedures for involving fede~al and state regulatory 
agencies as well as the public in the restoration process at March AFB This AFRPA OU2 ROD documents 
the appropriate institutional controls as well as the implementation and enforcement mechanisms necessary to 
protect human health and the environment at IRP Sites 6, 12, 17 and 19, 
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DECISION SUMMARY: 
3.0 - HIGHLIGHTS OF COMMUNITY PARTICIPATION 





The Draft OU2 Remedial Investigation/Feasibility Study W S )  report was released to the public in 
November 1996, followed by the Proposed Plan on September 8,199 7 This Proposed Plan will hereinafter be 
referred to as the 1997 OU2 Proposed Plan. These two documents were listed in the Administrative Record 
and taken to the information repositories at the Moreno Valley library and Chamber of Commer.ce The notice 
of' availability of' these documents was published in the Press-Enterprise, the main local newspaper, on 
September 5,199 7 A fact sheet, condensed from the 1997 OU2 Proposed Plan, was sent to all persons on the 
March AFB mailing list, which includes Resto~ation Advisory Board (RAB) members, in May 1998 

The public comment period for the 199'7 OU2 Proposed Plan was held fiam September 8 to October 8, 1997,, 
In addition, a public meeting was held on September 9, 1997 Representatives of the Air Force, the U S ,  
Environmental Protection Agency (USEPA), the California Department of Toxic Substances Control @TSC), 
and the Santa Ana Regional Water Quality Contsol Board (RWQCB), attended the public meeting to address 
questions about the OU2 RIlES and the 1997 OU2 Proposed Plan 'The Responsiveness Summary for this 
199 7 public comment period is included in Appendix A of'the two draft OU2 RODS, produced in February 
1998 and November 1998, both of which are part ofthe Administrative Record Neither of these RODS was 
fmalized or signed,, 

A new OU2 Proposed Plan, hereinafter referred to as the 2000 OU2 Proposed Plan, supersedes the 199'7 OU2 
Proposed Plan and addresses only those sites that are the responsibility ofthe AFRPA The 2000 OU2 
Proposed Plan, which was produced in its entirety, as a fact sheet, was sent to all persons on the March AFB 
mailing list. The public comment period for the 2000 OU2 Proposed Plan was held between August 23,2000 
and September 22,2000 A publicmeeting was held on September 13,2000 on the 2000 OU2 Proposed Plan 
Representatives of' the Air Force, USEPA, and California DISC attended the public meeting to address 
questions about the 2000 OU2 Proposed Plan 

Responses to comments received during this public comment period are included in the Responsiveness 
Summary, contained in this AFRPA OU2 ROD (Appendix A) f i i s  AFRPA OU2 ROD presents the remedial 
actions for the OU2 AFRPA sites, located at March AFB, California Remedial actions were selected in 
accordance with CERCLA, as amended by Superfund Amendments and Reauthorization Act, and the NCP, 
Documents relating to the selection of'remedial actions for OU2 AFRPA sites at March AFB are listed in the 
Administrative Record Index, pravided in Appendix B Public participation in the decision-making process for 
OU2 AFRPA sites complied with the requirements of' CERCLA 5 1 13@)(2)(B)@-v), 1 17, and the NCP 
40 CFR $300 430(f)(3), 
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AFRPA SITES 
At March AFB, aircraft maintenance, fuel storage operations, fire-training exercises, and regular Base 
operations have generated avariety ofhazardous wastes Past waste disposal practices have contaminated soil 
and groundwater in several areas on the Base In 1989, March AFB became a Superfund site when it was 
added to the USEPA National Priorities List (NPL), encompassing 40 separate sites (Figure 4-1) As with 
many Superfund- sites, the contamination issues at Mar.ch AFB are complex As a result, the work has been 
organized into operable units, 

Three Operable Units (OUI, OU2, and OU3) were created to facilitate the restoration process Categorization 
of OUs was based primarily on geographical location and similarities in contaminant types and distribution 
The location ofOUI,OU2, and OU3 sites are shown in Figure 4-1 

OU1 encompassed Sites 4, 5, 7, 9, 10, 13, 14, 15, 16, 18, 29,31, 34, and 38 Sites 21 and 23 wer.e initially 
included in OU1, but Site 23 was transferred to OU2, and Site 21 will be addressed in another AFRPA 
decision document OUI also includes the off-base portion of the groundwater plume at the eastern Base 
boundary AROD was issued for OUI in June of1996 which addresses: I )  soilat Sites 10,15,18,31 and 34; 
and 2) groundwater at Sites 4, 18 and 3 1 and the combined OUI groundwater plume, 

OU2originallyincludedSites 1,2,3,6,8, 11, 12, 17, 19,20,22,23,24,25,26,2'7,28,30,32,35,36,37,'39, 
40, 4land 4 2  Sites 28 and 32 were originally listed in the FFA as OU2 sites Site 28 was a network of 
monitoring wells (28MWl through 28MW10) dispersed throughout the Main Base Since Site 28 was not an 
identified source of contamination, a separate investigation for Site 28 was not required and this site will not be 
discussed further in this doculnent Site 32 was loosely described as areas of'construction debris for which 
locations were not specified Several specific construction debris sources were identified at some OU2 sites, 
such as Sites 1'7, 20, and 30, No other specific locations were identified for inclusion in the remedial 
investigationlfeasibility study (RI/FS), and further investigation of Site 32 was not required 

An RUFS was prepared for OU2 sites between 1992 and 1997 The main objectives ofthe OU2 RI were to 
collect additional data to confirm contaminant source areas, to delineate contaminant boundaries, to assess 
potential risks to human health and the environment, and to evaluate remedial alternatives for soil and 
groundwater cleanup In February 1998, a draft ROD was issued for all ofthe OU2 sites to meet the FFA 
deadline A draft final OU2 ROD was issued in November 1998 

Since issuance of the draft final OU2 ROD, the Air Force has separated the OU2 ROD into an AFRPA ROD 
and an AFRC ROD This separation of the RODS is intended to expedite the transfer of AFRPA-controlled 
land to the community 

This AFRPA OU2 ROD addresses only the OU2 sites, primarily located on West March, managed by the 
AFRPA(Sites 3,6, 12, 17, 19,20,26,22,23,24,25,30, 35,40, and 42 Figure D-I])  Thesites included in 
this document are in areas that have been declared excess property and will be transferred fiom Air Force 
control The remaining OU2 sites are in the AFRC cantonment property The sites in OU2 not addressed in 
this document will be described in a sepmate decision document or documents for the OU2 sites that are 
managed by the AFRC A listing of the sites and the agency managing each site is provided in Table 4 - 1  A 
summary of the current status of the OU2 sites addressed in this document is included in Table 4-2 
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OU3 consists of IRP Site 33 (Panem Aircraft Fueling System). Soil and groundwater in OU3 have been 
contaminated by jet fuel A Decision Document was issued for OU3 in October of 1996, which addresses the 
soil and groundwater contamination The Decision Document for OU3 was intended to upgrade the ongoing 
jet fuel removal and increase the removal rate 

Sites 2 1,41,43 and 44, Site L, and Environmental Baseline Survey sites such as former transformer areas and 
a former power generator facility will be addsessed in a future AFRPA decision document 

Sites 6c, 6d, and 6e were abandoned quar~ies located on Air Force Village West, south of Site 6b, reportedly 
filled with domestic solid waste, demolition debris, and, potentially, industrial wastes believed to be fiam 
March AFB activities. Site 6c was approximately 6 acres in size and Site 6d was approximately 8 7  acres in 
size Wastes in Sites 6c and 6d were excavated and transported to the Site 6 engineered waste cell for disposal, 
The excavated materials included demolition debris, domestic wastes, and soils Site 6c contained about 
22,300 cubic yards ofwaste Site 6d contained about 35 cubic yards of waste in a few small debris piles Site 
6e was reportedly about 2 acres in size and the area was developed into housing in the late 1980's Du~ing 
development ofAir Force Village West in approximately 1989 to 1991, the Site 6e quarry was backfilled No 
information is available regasding the quantity or disposition of waste, if any, fsom Site 6 e  (IT Corporation 
1997a) 

Confirmation soil samples were taken fiom the base of'the excavations in Sites 6c and 6d Constituent 
concentrations, with the exception of arsenic and beryllium, were either below EPA Region IX residential 
PRGs or were not detected Arsenic concentrations in most samples were at levels above residential PRGs, but 
were within the range ofbackground arsenic levels for West March AFB Concenbations ofberyllium in some 
samples also exceeded the residential PRGs, but were within the range of' background beryllium levels for 
West March AFB (IT Corporation 199 7a) 
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?rovided under the site containing the source. 
Site 41 will be discussed in a separate decision document 
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'Until concentrations are below maximum contaminant levels 

OUZ SIIES MANAGED BY AFRPA 
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Institutional Controls Required 

No, unrestricted land use 
Yes (land use restrictions, SLUC' and groundwater 

Site 
No. 

3 
6 

Interim Removal 
Action Performed 

Yes 
Yes 







The following section presents a brief overview of the site characteristics of each OU2 site located outside 
the cantonment area and controlled by AFRPA Detailed information is presented in Section 3 0 of the 
OU2 RVFS (Tetra Tech, Inc 1997a) 

5.1.1 Site 3 -Landfill No. 5. 

Site 3 is a former 23-acre landfill located south of' Cactus Avenue and west of' Plummer Road 
(Figure 4-1) The physical site setting consists of thin alluvial cover over shallow granitic bedrock at 
varying depth Outcrops of' granitic rock surround the site Two major, intermittent, surface drainage 
channels flow through the site Both of these drainages originate west ofthe site and flow northeast A 
potential ju~isdictional wetland occupies a portion of the site in the drainages. Groundwater at Site 3 is 
present within the weathered granitic rock and in the alluvium Groundwater flow is generally towards 
the northeast Aquifer conditions are unconfined The gsonndwater is found at about 15 to 25 feet bgs,, 
Riparian vegetation is found in the mainage areas Site 3 is located in the 1,300-acre Stephens' Kangaroo 
Rat (SKR) reserve, 

The Site 3 landfill was used from 1954 through 1974,. The landfill received household and dumpster 
waste, construction debris, and military waste fsom the Base Ihe  military wastes included empty tanks, 
spent munitions, and miscellaneous wastes such as parachutes, medical waste, and f i e  hoses Some of 
the contaminants found in the wastes included volatile organic compounds, pesticides, PCBs, PAHs, and 
munitions residues The A u  Force was concerned that the waste in the landfill might contaminate the soil 
and groundwater After discussions with the regulatory agencies and the public, a decision was made to 
clean up the site by removing the landfilled waste,. 

An interim removal action was completed in late 1995 and early 1996 (IT Corporation 1997b), 
Approximately 223,200 cubic yards of landfilled materials and soil were removed Excavated materials 
fsom Site 3 to be transported to and disposed of in the engineered waste cells at Site 6 were tested for 
organic and inorganic constituents during the remedial investigation and monitored during the removal 
action according to approved work plans. According to the As-Built Construction Report OU2, Site 6a 
(IT Corporation 1997c), all materials from Site 3 placed in the Site 6 engineered waste cells met the 
requirements of CCR Title 23, Section 2523 (currently CCR Title 27, Section 20220) for a non-hazardous 
solid waste landfill Materials not meeting the CCR Title 23, Section 2523 requirements were sent off' 
base for disposal Confirmation sampling conducted after the interim removal action confirmed that the 
site had been cleaned to levels protective of human health and the environment No restrictions on land 
use are required The results of'the confirmation sampling rue discussed in Section 6, Summary of Site 
Risks 

After the interim !.emoval action, the site was restored by backfilling with clean soil and revegetating the 
site In general, knolls and higher areas of excavation were covered with approximately 3 feet ofsoil and 
slopes adjacent to drainages were covered with 2 feet of' soil Low-lying drainages were covered with 
6 inches of soil The site was revegetated with a seed mix approved by the U S .  Fish and Wildlife 
Service The 0 2  acres of wetland disturbed by the interim removal action were backfilled with 2 feet of 
soil and revegetated 
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5.12 Site 6 -Landfill 4.. 

Site 6 is located on West March, north of the Air Force Village West residential development, south of 
Van Buren Boulevard, east of Plummer Road, and west of Ait Force Village West Drive (Figure 4-1 and 
Figure 5-1) The landfill comprised three discr.ete areas: Site 6a (approximately 15 acres) the location of 
the main former landfill area; Site 6b Quarry (approximately 0.6 acre) the location of a former quarry; and 
Site 6b Pond (approximately 2 6  acres) the location ofa  pond, 

The topography at Site 6 consists of gently rolling hills incised by hainage gullies Rock outcrops are 
scattered over the asea and, where covered with allwium, the depth to weathered granitic bedrock is 
relatively shallow. Groundwater at Site 6 is unconfined at depths ranging &om approximately 10 to 38 feet 
bgs. Groundwater flows toward the east-northeast. Surface water at Site 6 generally drains toward the 
east-northeast through two natusal drainage channels. Site 6b Pond contains standing water and is 
surrounded by riparian vegetation, The Site 6b Pond below elevation 1,629 feet mean sea level (MSL) is a 
jusisdictional wetland, 

Site 6 was used by March AFB from the early 1950s to the early 1980s for disposal of household waste 
and construction debris Polycnuclear aromatic hydrocarbons (PAHs), PCBs, pesticides, herbicides, and 
dioxins were found in samples of soil and water collected during the OU2 R I  An interim removal action 
was conducted in 1995; approximately 63,000 cubic yards of waste were removed fsom Site 6a and 
temporarily stockpiled (IT Corporation 199'7~) Waste at Site 6a was removed fsom the vadose zone and 
beneath groundwater including soil contaminated with petroleum hydrocarbons Waste was also removed 
f*om the pond, including debris and tar Two engineered waste cells, over 12 acres in size, were 
constructed in the Site 6a area (Figure 5.-1) No confirmation samples were taken of soils and bedrock 
under Site 6a because the bottom ofthe excavation was below the water table and sample results would 
not be meaningful. This site was treated as a closure in place rather than a clean closuse Stockpiled 
waste from Site 6a was landfilled back into the engineered waste cells over Site 66, Excavated materials 
from Site 6a to he disposed of in the engineered waste cells at Site 6 were tested for organic and inorganic 
constituents during the remedial investigation and monitored during the removal action according to 
approved work plans According to the As-Built Construction Report OU2, Site 6a (IT Corporation 
1997c), all materials from Site 6a placed in the Site 6 engineered waste cells met the requirements of 
CCR Title 23, Section 2523 (currently CCR Title 2'7, Section 20220) for a non-hazardous solid waste 
landfill,, 

The engineered waste cells built at Site 6 meet federal and state envisonmeutal standards (IT Corporation 
1995 and IT Corporation 1997c and d )  Only non-hazardous waste, as defined in CCR Title 23, Section 
2523 (currently CCR Title 2'7, Section 20220) fkom various sites, primarily Sites 1, 3, 6, 12, 20, 24, 25, 
26, 40, and other sites was placed in the waste cells. The engineered waste cells at Site 6 contain: 
petroleum contaminated soil; domestic tsash; lime sludge; construction debris; military wastes; as well as 
soil with PAHs, PCBs, dioxins, organochlorine pesticides; organophosphorus pesticides; lead; hexavalent 
chromium; cadmium, arsenic, antimony, munitions residues (RDX and nitroguanadine); and volatile and 
semivolatile organic compounds The engineered waste cells have a volume of about 600,000 cubic 
yards. The soil cap placed over the engineered waste cells prevents potential receptor exposuse to the 
waste A Iiner, subdrain, and leachate colIection systems installed beneath the landfill act as a barrier to 
protect the groundwater beneath the site The site requires periodic inspections ofthe landfill cap and 
engineered structures to maintain the inteegrity of the  engineered waste cells, as well as monitoring of 
groundwater, 
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Landfilled debris associated with Site 6b Pond and Site 6b Quarry, approximately 19,300 cubic yards of 
debris and soil, was removed and deposited in the Site 6 engineered waste cells (IT Corporation 199'7d) 
Approximately 2,480 tons of' soil or sediment impacted by oil and tar and 4,770 tons of waste were 
removed fiom the sites and disposed of' off the Base Excavated materials from Site 6b to be disposed of 
in the engineered waste cells at Site 6 were tested for organic and inorganic constituents during the 
remedial investigation and monitored during the removal action according to approved work plans 

According to the As-Built Construction Report OU2, Site 6a (IT Corporation 1997c), all materials fiom 
Site 6b placed in the Site 6 engineered waste cells met the requirements of'CCR Title 23, Section 2523 
(currently CCR Title 27, Section 20220) for a non-hazardous solid waste landfill Confirmation samples 
of the soil and bedrock were taken The results confiimed that Site 6b Pond and Site 6b Quarry had been 
cleaned to levels protective of'human health and the environment No resbiction on future use ofthe land 
is required The results of the confirmation sampling are discussed in Section 6, Summary of Site Risks 

After the interim removal action, Site 6b was restored by regrading with alluvium and decomposed 
granite and revegetating the site Excavation slopes were graded to a 2 to 1 ratio with a bench midway up 
the slope Hydroseeding was performed and erosion mats were laid for slope protection In the Site 6b 
Pond area, the existing wetland was expanded to 0 75 acres and the area was revegetated with wetland 
trees and plants per an approved resto~ation plan (IT Corporation 1997a),, 

5,.1.3 Site 12 - Civil Engineering Yard.. 

Site 12, the 20-acre Base Civil Engineering Yard, is located north of' MacDill Street, between Lackland 
Avenue and Travis Avenue (Figure 4.-1 and Figure 5-2) The area is developed with numerous structures 
and is partially paved with asphalt. Bedrock was not encountered during investigations at Site 1 2  The 
ground surface at Site 12 is generally flat, sloping gently toward the south Surface drainage within the 
paved area is collected by a system of drain inlets and pipes that drain to the south The depth to 
groundwater is approximately 40 feet and has risen over 10 feet since 1993 The direction of groundwater 
flow is to the west and southwest, 

From the 1950's to 1996, Site 12 was the civil engineering yard for general maintenance operations for 
March AFB (Figure 5-2) It included a carpentry shop, electrical shop, paint shop, pesticide shop, and 
storage areas for heavy equipment These shops used and stored a variety of hazasdous materials 
including paints and paint-related products, pesticides, solvents, acids, and drums labeled hazardous 
waste 

Duting the OU2 RI, PAHs and hexavalent chtomium were found in soil samples The contaminant 
1,l-dichloroethene (1,l-DCE) was found in soil vapor samples in a small area in deeper soils near 
Building 2507 (Figure 5-2) Groundwater beneath Site 12 has become impacted by trichloroethene (ICE) 
and tetrachloroethene (PCE) The groundwater contamination is in a small area and is only slightly above 
maximum contaminant levels (MCLs) Periodic monitoring of the groundwater to observe changes in 
contaminant concentrations is being conducted 

After discussions with the regulatory agencies and the public, a limited interim removal action was taken 
in 1996 to ensure that the site could be used for industrial purposes by removing soils contaminated with 
PAHs and hexavalent chromium at the northwest portion of Site 12 (IT Corporation 1997e). 
Approximately 2,000 cubic yards (erroneously reported as 3,000 cubic yards in the 2000 Proposed Plan) 
of non-hazardous contaminated soil was excavated fiom a small area in the northwest portion ofthe site 
and placed in the engineered waste cells at Site 6 Excavated materials from Site 12 to be transported to 
and disposed of in the engineered waste cells at Site 6 were tested for organic and inorganic constituents 
during the remedial investigation and prior to excavation activities for the removal action according to 
approved work plans According to the As-Built Construction Report OU2, Site 6a (IT Corporation 
199'7c), all materials fiom Site 12 placed in the Site 6 engineered waste cells met the requirements of' 
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CCR Title 23, Section 2523 (currently CCR Title 2'7, Section 20220) for a non-hazardous solid waste 
landfill. The excavations were backfilled with clean soil Soil contaminated with petsoleum 
hyhocarbons was not removed from areas under a drum storage area and beneath the asphalt paving near 
a removed washbasin (Figure 5-2) confirmation soil samples were collected from the base of the 
excavations and the excavation sidewalls under the h u m  storage area and asphalt paving after the interim 
removal action The results of the confirmation sampling confirmed that an industrial land use is 
appropriate The results of confirmation sampling demonstrate that industrial PRGs were met. The 
results are discussed in Section 6, Summary of Site Risks. 

5.1.4 Site 17 - Swimming Pool Fill. 

Site 17 is a former Base swimming pool located on the Main Base on U Sheet between DeKay and 
K Streets (Figure 4-1 and Figure 5-3) The area is vacant land, adjoining Base housing to the east and 
south Bedrock was not encountered during investigations at Site 17 The ground surface at Site 17 is 
generally flat The depth to groundwater is approximately 45 to 50 feet and has risen since 1993 The 
direction of groundwater flow is to the south 

The former swimming pool at Site 17 was closed in the 1970s After it was closed, the pool was used as a 
disposal site and the wastes were covered with soil After discussions with the regulatory agencies and 
the public, a decision was made to clean the site by removing the waste The pool and its contents were 
removed during a 1994 interim removal action (Tetsa Tech, Inc 1994) The wastes were taken off the 
Base for disposal After the interim removal action, low levels of' PCBs were still detected in soils at least 
8 feet beneath the ground surface The pool excavation was filled with clean soil, leaving the PCBs in 
place No PCB contamination has been found in the groundwater and the PCBs are not expected to 
migrate to groundwater Confirmation sampling conducted after the interim removal action demonstsated 
that PCBs remain at the site at levels of concern to human health (Ietra Tech, Inc. 1994 and 1997a) Ihe  
results of confirmation sampling are further discussed in Section 6, Summary of Site Risks 

5.1.5 Site 19 -West March Sludge Drying Beds. 

Site 19 is about 7 acres in size, located at the southern end of West March (Figure 4-1 and Figure 5-4), 
east of the  active wastewater tseatment plant The site is generally vacant land with four concrete lined 
drying beds in the western portion ofthe site Bedrock was not encountered during investigations at the 
site The topography ofthe site is flat with a gentle slope to the east Surface water drains toward the east 
into an unlined channel Groundwater beneath Site 19 is in unconfmed conditions at a depth of about 
15 feet. Water levels show significant seasonal fluctuations, with higher levels measured during and after 
wet seasons Groundwater flow direction is primarily to the east 

Site 19 contains the four active lined sludge-drying beds and thee  inactive, unlined sludge-drying beds 
associated with the wastewater treatment plant (Figure 4-1 and Figure 5-4) The plant was constructed in 
1941 and used to process the wastewater from Camp Haan and Masch AFB A total of 10 sludge-drying 
beds have historically been used at the site Thee of' these beds have been backfilled In 1990 when the 
plant was upgraded, four lined drying beds were constructed at the location of previously unlined beds, 

In the past, wastewater tseatment sludge was spread out in the unlined drying beds to dry. When dry, the 
sludge was r.emoved from the drying beds Recently, the dried sludge has been removed from the Base 
for disposal Past disposal practices are unknown PAHs, PCBs, hexavalent chromium, and thallium 
were found in soil samples in the area ofthe unlined sludge beds at levels above residential PRGs The 
sampling results for Site 19 are discussed in Section 6, Summary of' Site Risks,, 
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5.1.6 Site 20 -Landfill No.. 7. 

Site 20 is located adjacent to the southwest portion of March AFB, on the property acquired by the 
Department of Veterans Affairs &om the Air Force in the 19'70s (Figure 4-1) The topography at Site 20 
consists of gently rolling hills incised by drainage gullies. Rock outcrops are scattered over the area and, 
where covered with alluvium, the depth to weathered granitic bedrock is relatively shallow Groundwater at 
Site 20 is in unconfined conditions at depths ranging &om approximately 12 to 43 feet bgs. Groundwater 
flows toward the northeast Surface water mains to a prominent east-west ravine south of the  landfill, 
which drains to the east. 

Site 20 is a former landfill about 7 acres in size used between 1958 and 1965 as a disposal site for 
household waste and construction debris Some of the chemicals found in the soils at Site 20 included 
PAHs, dieldrin, PCBs, and 1;4-dichlorobenzene The Air Force was concerned the waste in the landfill 
could contaminate soil and groundwater After discussions with the regulatory agencies and the public, a 
decision was made to clean up the site by removing the landfilled waste The interim removal action at 
Site 20 was conducted in conjunction with the removal of dried sludge at Site 26a and 26b Dried sludge 
of Site 26b covered a portion of Site 20,, 

Approximately 116,000 cubic yards ofnon-hazardous soil, debris, and dried sludge were removed from 
Sites20 and 26 in 1996 and placed in the engineered waste cells at Site 6 (IT Corporation 19970,. 
Excavated materials fiom Site 20 to be transported to and disposed of in the engineered waste cells at 
Site 6 were tested for organic and inorganic constituents during the remedial investigation and monitored 
during the removal action according to appraved work plans According to the As-Built Construction 
Report OU2, Site 6a (IT Corporation 1997c), all materials from Site 20 placed in the Site 6 engineered 
waste cells met the requirements of CCR Title 23, Section 2523 (currently CCR Title 27, Section 20220) 
for a non-hazardous solid waste landfill After the waste was removed fiom Site 20, confirmation 
samples from beneath the former landfill were tested The results confirmed that the site had been 
cleaned to levels protective of human health and the environment No restriction on fume use of the land 
is required The results of the confirmation sampling are further discussed in Section 6, Summary of Site 
Risks 

After the interim removal action, Sites 20 and 26b were restored by grading the sites and reseeding with a 
seed mix approved by the U S Fish and Wildlife Service 

5,.1..7 Site 22 -Landfill No.. 2.. 

Site 22 is a suspected former landfill east of and adjacent to Interstate 215 (Figure 4-1) The site occupies 
essentially flat terrain The general surface water drainage in the area is to the southeast following the 
gently sloping terrain Bedrock was not encountered during investigations at Site 22 Groundwater at 
Site 22 is unconfined at a depth of about 25 feet bgs and the depth to groundwater has decreased since 
1993 

The original '7-acre area of Site 22 was expanded to 15 acres by extending the northern site boundary to 
ensure all potential areas of concern were investigated. The location ofthe landfill was based on limited 
evidence. Investigations could not locate any landfilled materials or debris Geophysical surveys were 
used to find buried metal or disturbed soils Soil gas sampling was also conducted at this site Finally, 
soil and groundwater were sampled. No contaminants were found in any of the samples and the 
geophysical surveys found no buried waste This evidence showed that a landfill did not exist in this area,, 
This site was investigated during the OU2 remedial investigation and levels of contamination requiring 
remedial action were not identified There was no risk assessment completed on Site 22 because no 
contaminants were found and the site poses no risk to human health or the environment No restriction on 
future use of the land is required, 
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5.1.8 Site 23 -East March Effluent Pond., 

Site 23 is located off-Base to the east, near the intersection of Nandina Avenue and Heacock Street in the 
City of Moreno Valley (Figure 4-1) The site occupies essentially flat terrain The general surface water 
drainage in the area is to the southeast following the gently sloping terrain Bedrock was not encountered 
during investigations at Site 23 Groundwater at Site 23 is at a depth of over 90 feet bgs and flows to the 
southeast 

Between 19.38 and 19'7'7, Site 23 was a I-acre holding pond for wastewater that had been treated and used 
for ir~igation of agricultural crops In 1991, the pond was filled in, and it and the surrounding areas were 
leveled The land is now used as a commercial sod farm and irrigated with reclaimed water from the 
Moreno Valley wastewater treatment plant This site was investigated during the OU1 remedial 
investigation and no contamination requiring remedial action was identified There was no risk 
assessment completed on Site 23 because no contaminants were found and the site poses no risk to human 
health or the environment No restriction on future use ofthe land is required,, 

5,.1..9 Site 24 -Landfill No. 1.. 

Site 24 is a former 3-acre landfill, west of Site 19 (Figure 4-1) The topography ofthe site is generally 
flat with a ridge to the west of the site Bedrock was not encountered during drilling or trenching at 
Site 24, but is expected to be shallow because bedrock is exposed to the west ofthe site Surface water 
flows to a wash along the western portion of the site that directs runoff' water to an eastward-trending 
channel north of the wastewater treatment plant Groundwater is at a depth of about 20 to 30 feet,. 
Groundwater flows towards the east and southeast. 

Site 24 was reportedly used between 1941 and 1965 to dispose of household waste and military waste A 
small amount of soil from bullet backstop berms may have been placed in the landfill as well as some ash 
from an incinerator Some of the contaminants found in the waste included PAHs, PCBs, antimony, 
barium, and cadmium 

The Air Force was concerned that the waste in the landfill could contaminate groundwater. Afte~ 
discussions with the regulatory agencies and the public, a decision was made to clean up the site by 
removing the landfilled waste In December 1996, approximately 19,300 cubic yasds ofnon-hazardous, 
landfilled waste was removed and placed in the engineered waste cells at Site 6 (IT Corporation 19978). 
Excavated materials from Site 24 to be kansported to and disposed of' in the engineered waste cells at 
Site 6 were tested for organic and inorganic constituents during the remedial investigation and monitored 
during the removal action according to approved work plans According to the As-Built Construction 
Report OU2, Site 6a (IT Corporation 1997c), all materials fkom Site 24 placed in the Site 6 engineered 
waste cells met the requirements of CCR Title 23, Section 2523 (currently CCR Title 27, Section 20220) 
for a non-hazardous solid waste landfill Confirmation sampling conducted afkz the interim removal 
action confirmed that the site had been cleaned to levels protective of human health and the environment. 
No restriction on future use of the land is required The results ofthe confirmation sampling are further 
discussed in Section 6, Summary of Site Risks 

After the interim removal action, the site was restored by backfilling with clean soil and revegetating the 
site Site 24 was backfilled to grade and the soil contoured to drain as before the interim removal action,, 
The site was revegetated with a seed mix approved by the U S  Fish and Wildlife Service,, 
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5.1.10 Site 25 -Munitions Residue Burial Site.. 

Site 25 covers approximately 33 acres and is located south of' Cactus Avenue (Figure 4-1) The physical 
site setting consists of thin alluvial cover over shallow granitic bedrock at varying depth,. Outcrops of 
granitic rock are west and north of the site One major intermittent surface drainage in the southern 
portion ofthe site channels flows through the site Groundwater at Site 25 is present within the weathered 
granitic rock and in the alluvium at 15 to 45 feet below ground surface. Groundwater at Site 25 flows 
toward the east,, 

Site 25 was used in the past for open air detonation and burning of munitions Three aseas with shallow 
trenches were used to bury munitions residue after destruction. Some of the contaminants found in the 
soils at this site included nickel, 1,3,5-trinitsobenzene, nitroglycerin, benzo(a)pysene, and RDX, all of 
which are munition residues. Additionally, 1,l-dichloroethene was also found The Air. Force was 
concerned that the contaminants in soil would cause groundwater contamination. After discussions with 
the regulatory agencies and the public, a decision was made to clean up the site by removing the debris 
and contaminated soils Approximately 3,000 cubic yards of'non-hazardous waste from the trenches and 
contaminated soils were removed and disposed of in the engineered waste cells at Site 6 (IT Corporation 
1997h) Excavated materials from Site 25 to be transported to and disposed of in the engineered waste 
cells at Site 6 were tested for organic and inorganic constituents at a rate of about 1 sample for every 200 
cubic yards of' excavated materials during the 1.emova1 action Testing was also performed as part ofthe 
remedial investigation,. According to the As-Built Construction Report OU2, Site 6a (IT Corporation 
1997c), d l  materials fiom Site 25 placed in the Site 6 engineered waste cells met the requirements of' 
CCR Title 23, Section 2523 (currently CCR Title 2'7, Section 20220) for a non-hazardous solid waste 
landfill Focused groundwater monitoring was completed at the site and no contaminants of concern were 
detected in groundwater Confirmation sampling conducted after the interim removal action confirmed 
that the site had been cleaned to levels protective of human health and the environment No restriction on 
future use of the land is required Ihe results of the confirmation sampling are further discussed in 
Section 6, Summary of' Site Risks,, 

Aftex the interim removal action, the site was restored by backfilling with clean soil and revegetating the 
site Alluvial material fsom the areas surrounding the trenches was used to bring the excavations back to 
original grade The site was revegetated with a seed mix approved by the U S  Fish and Wildlife Service, 

5.1.11 Site 26 -Water Treatment Sludge. 

Site 26 covers appmximately 3 acres and is located in the southwest portion of March AFB (Figure 4-I),, 
Site 26 is subdivided into two areas, Site 26a and 26b  Site 26b is located over a portion of the Site 20 
landfill Site 26a is located on property controlled by the AFRPA and Site 26b is on the property of the 
Department of Veterans Affairs. 'The topography at Site 26 consists of' gently rolling hills incised by 
drainage gullies Rock outcrops are scattered over the area and, where covered with alluvium, the depth to 
weathered granitic bedrock is relatively shallow Groundwater at Site 26 is unconfined at depths ranging 
from approximately 17 to 39 feet bgs Groundwater flows toward the northeast Surface water drains to a 
prominent east-west ravine, which drains to the east. 

Site 26 was used for disposal of lime sludge that was a waste from the treatment of drinking water for 
March A F B  From 1941 to 1984, the water treatment plant treated Colorado River water used to 
supplement the drinking water supply for the Base Arsenic fsom the treated Colorado River water was 
found in the lime sludge at low levels After discussions with the regulatory agencies and the public, a 
decision was made to clean up the site by removing the sludge As mentioned in the description ofthe 
landfill at Site 20, approximately 116,000 cubic yards of non-hazardous soil and dried sludge were 
removed from Sites 20 and 26 in 1996 and disposed of in the engineered waste cells at Site 6 
(IT Corporation 1996, 1997f and 19970 Excavated materials from Site 26 to be transported to and 
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disposed of in the engineered waste cells at Site 6 were tested for organic and inorganic constituents 
during the remedial investigation and monitored during the removal action according to approved work 
plans According to the As-Built Construction Report OU2, Site 6a (IT Corporation 1997c), all materials 
from Site 26 placed in the Site 6 engineered waste cells met the requirements of CCR Title 23, Section 
2523 (currently CCR Title 2'7, Section 20220) for a non-hazardous waste landfill The area was then 
backfilled with clean soil and reseeded. No confirmation samples were collected at Site 26a because all 
visible wastes were re~noved to bedrock Wastes of the Site 20 landfill were located under Site 26b and 
confirmation sampling was conducted as part of the  interim removal action at Site 20. The results of 
these confiumation samples will be discussed in Section 6, Summary of' Site Risks under the discussion 
for Site 2 0  The site contaminants have been totally removed,. Thus, current site conditions are protective 
of human health and the environment No restriction on future use ofthe land is requited, 

5.1.12 Site 30 -Construction Rubble Burial Site. 

Site 30 covered approximately 40 acres, south of' Alessandro Boulevard and west of'Interstate 215  The 
physical site setting consists of thin alluvial cover over shallow granitic bedrock at varying depth. 
Exposed bedrock is west ofthe site The general site topography slopes toward the nor.theast Site 30 
contains a pond that collects surface drainage from the surrounding area and is normally, though not 
continuously, filled with water. The pit may be fed by groundwater in cer.tain seasons ofthe year and is 
heavily vegetated The pond is a potential jurisdictional wetland Groundwater elevations vary 
seasonally, but are generally within 20 feet of ground surface, with the highest groundwater levels 
recorded in early Spring The groundwater flow direction is to the northeast Weathered bedrock appears 
to support a discontinuous water table in the north and cenhal portion of the site Site .30 is located in the 
1,300 acre SKR reserve,, 

There is no evidence that Site 30 ever operated as a March AFB-controlled landfill, but illegal dumping of 
domestic waste fkom the surrounding community has occussed and some minor amounts of' construction 
debris were found Soil and groundwater samples taken at the site did not detect contaminants at levels 
not protective of human health After discussions with the regulators and the public, a decision was made 
to clean up the site by removing the domestic and conshuction debris Domestic and construction debris 
was removed fiom the site in April 199'7 and disposed of off the Base (OHM Remediation Services 
Corporation 1996) The Air Force has installed gates on access roads to prevent vehicular traffic to the 
site Warning signs were placed in several areas, and gates remain padlocked to help prevent access by 
unauthorized persons, 

The site conditions a1.e protective of human health and the environment. No restriction on future use of 
the land is required The results of sampling are discussed in Section 6, Summary of Site Risks,, 

5..1..13 Site 35 - 15'~ Air Force Headquarters Leaking Underground Storage Tanks.. 

Site35 consisted of three subareas (Sites 35a, 35b, and 35c) located in the former 15th Air Force 
Headquarter complex on West March (Figure 4-1) The subareas were locations of former underground 
storage tanks (LISTS) associated with Buildings 3409(Site35a), 3417'3418 (Site35b), and ,3406 
(Site 35c) Bedrock was not encountered at any of the Site 35 subareas during investigations. These sites 
are generally flat with a general slope to the southeast and east Runoff of surface wake1 is to the 
southeast Groundwater occurs beneath the sites at depths ranging fiom approximately 5 to 20 feet ?he 
groundwater levels fluctuate with water levels dropping steadily after Spring highs, apparently caused by 
rainfall Based on available data, groundwater flows to the east or northeast at Sites 35a and 35b and to 
the south or west at Site 35c 
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The tanks at these locations were of various sizes and contained either fuel oil or diesel,. Site 35a, a 
former 8,000-gallon fuel oil tank, was located west of Allen Avenue and south of 11th Street, east of 
Building 3409 Site 35b, two former diesel tanks of6,650-gallon and 3,500-gallon, was located between 
Building 341'7 and 3418, west of Allen Avenue and Bundy Avenue Site 35c, a former 1,000-gallon 
diesel tank, was located north of 5' Sheet and west of Dalla Avenue, east of Building 3406,. All tanks 
have been removed and the locations closed without restrictions in accordance with state and county 
regulations 

Fuel leaks have been associated with the tanks at Site 3 5  Sites 35a and 35b were investigated during the 
OU2 remedial investigation and other studies and levels of contamination requiring remedial action were 
not identified After discussions with the regulatory agencies, the Air Force decided to clean up the soil 
by bioventing at Site 35c where fuel had leaked Bioventing has reduced diesel fuel contamination to 
levels protective of human health and the environment at Site 35c (Parsons Engineering-Science 1997), 
No restriction on future use of the land is required The results of' sampling are discussed in Section 6, 
Summary of Site Risks 

There is no thteat to gtoundwater at any of the Site 35 subareas 

5.1..14 Site 40 -Landfill No. 8. 

Site 40 covers approximately 49 acres on West March, north of Van Buren Boulevard and west of 
Plummer Road (Figure 4-1) The most prominent feature at the site is the abandoned quarry, containing a 
pond with riparian vegetation The pond is replenished by gtoundwater and by surface flow from an 
intermittent sheam channel entering the pond fiom the west The surface water drains from a housing 
area to the west of the site, flows through the pond, and then exits the site to the east The pond is a 
potential jurisdictional wetland. Outcrops of granitic bedrock occur in several areas of'the site Bedrock 
is generally shallow with a thin mantle of soil Groundwater at the site is generally within 10 to 40 feet of 
ground surface with minor seasonal fluctuations The groundwater flow direction is to the east Site 40 is 
located in the 1,300 acre SKR reserve, 

Site 40 was used as a disposal location for drums, construction debris, battery casings, and motor vehicle 
parts After discussions with the regulatory agencies, a decision was made to complete an expedited 
cleanup of the area exposed by the erosion and other debris at the site The time-critical removal action 
completed in 1994 included removal of the drums, miscellaneous waste, and contaminated soil. 
Hazardous waste fiom the site was taken off the Base for proper disposal (OHM Remediation Services 
Corporation 1995) Approximately 6,800 cubic yards of non-hazardous materials were disposed of at the 
Site 6 engineered waste cells. Excavated materials fkom Site 40 to be transported to and disposed of in 
the engineered waste cells at Site 6 were tested for organic and inorganic constituents at a rate of about 
one sample for every 100 cubic yards of excavated materials during the removal action Testing was also 
performed as part of the remedial investigation According to the As-Built Construction Report OU2, 
Site 6a (IT Corporation 1997c), all materials fiom Site 40 placed in the Site 6 engineered waste cells met 
the requirements of' CCR Title 23, Section 2523 (cursently CCR Title 27, Section 20220) for a non- 
hazardous solid waste landfill. Following this time-critical removal action, confirmation sampling results 
confumed that the site has been cleaned to levels protective of human health and the environment. The 
results of the confirmation sampling are discussed in Section 6, Summary of Site Risks As piut of the 
removal action; the upgradient channel was lined and a concrete weir was installed at the pond outfall to 
prevent erosion The weir raised the permanent water level in the pond about 1 5 feet as recommended by 
the California Fish and Game, expanding the wetlands, The excavations were backfilled with clean soil 
and reseeded (OHM 1 9 9 9  
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During a recent site visit and evaluation of available data fbr OU2 sites, levels of mercury were identified 
in sediments of a pond located at Site 40 that may present a theat to ecological receptors The EPA and 
AFRPA have researched the current site conditions and potential corrective actions and determined that 
any actions taken to prevent exposure to mercury in sediments would be more disruptive to the wetland 
habitat at Site 40 than leaving the sediments in place The efficacy of leaving these sediments in place 
will be reviewed during the fust CERCLA 5.-year review, and subsequent reviews as appropriate 

Groundwater testing has shown there is no contamination of groundwater (AFRPA 2000) 

5.1.15 Site 42 - Building 3404 Transformers. 

Building 3404 is located on less than one acre near the intersections of 11" Street and Davis Avenue on 
West March (Figure 4-1) Ihe surface topography is flat with limited surface water flow No bedrock 
was encountered during investigations on the site, Groundwater occurs beneath the site at depths of about 
20 feet Groundwater flow at the site is to the south, 

Transformers located in Building 3404 reportedly leaked oils containing PCBs onto the floor of the 
transformer room Ihese oils were also spilled onto the soil surrounding the building After discussions 
with the regulatory agencies and the public, a decision was made to clean up the area outside of'Building 
3404 by removing the contaminated soil In the interim removal action, the contaminated soils were 
excavated and taken offsite fbr proper disposal A total of 330 tons of contaminated soils were removed 
fiom the site. Ihe PCB concentsations were low enough to allow disposal of 292 tons of contaminated 
soils as non-hazardous waste, An additional 38 tons was disposed of off' the Base as hazardous waste 
Clean fill was placed in the excavation to grade and a gravel cover was placed on top of the previously 
excavated area Confirmation sampling conducted after the interim removal action confirmed that the site 
had been cleaned to levels protective of' human health and the environment (The Earth Iechnology 
Corporation 2000) No restriction on future use of the land is required The results of the confitmation 
samples are discussed in Section 6, Summary of Site Risks 

Transformer oils may be present in the concrete floor of Building 3404 Ihe Air Force attempted to 
remove the PCBs fiom the concrete, Minimal levels of PCBs were left and have been encapsulated The 
concrete is not addressed in this AFRPA OU2 ROD because building interiors are not regulated under 
CERCLA Ihe current landowner, the County of Riverside, has entered into a land use covenant with the 
State that restricts use of the building to industrial activities and contains other measures to prevent 
exposure to residual contamination 

5.2 PROPOSED LAND USE FOR OU2 SIIES CONIROLLED BY AFRPA 

The current land use and adjacent land use for most of the OU2 AFRPA sites is vacant landlopen space 
with limited commercial and residential land use adjacent to some of the sites as discussed below 
(Figure 5-5) Site 3 and the adjacent areas are undeveloped land Site 6 contains an engineered waste 
cell, Ihere is a residential area to the south and a golf' course is to the east of' Site 6. Site 12 was the 
former civil engineering y a d  with numerous structures, Site 12 is not currently utilized Residential land 
use occurs to the east of Site 17 Air Force commercial facilities such as offices are located to the north 
and west ofthe Site 17. Site 19 is currently a part of the operating wastewater heatment plant Structures 
relating to plant operations are located on-site and to the west and north Site 20 and 26 and the adjacent 
areas are undeveloped land A formex water treatment plant is south of' Site 26 and west of' Site 2 0  Ihis 
facility is no longer used Site 23 is an active agxicultual area, surrounded by currently vacant land to the 
north, south and east Air Force land consisting of open space is west of Site 2 3  Site 25 and the adjacent 
areas is undeveloped land, with neaby residential development to the south The thee Site 35 subareas 
and Site 42 are former UST locations within landscaped areas adjacent to structures Ihe areas near Site 
358, 35b and Site 42 a e  still actively used as office and dormitory areas, but the Site 35c area is no longer 
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used Sites 30 and 40 are open space with some riparian vegetation A residential area is located to the 
nor.th and west of Site 40 

The OU2 sites other than site 23 discussed in this AFRPA OU2 ROD are located on that portion ofMarch 
AFB that may be converted to non-Air Force use  Site 23 is on private land The anticipated land use for 
most of the OU2 AFRPA sites is commercial or industrial use as shown in Table 5 - 1  Alternative land 
uses have also been assessed and areas of West March could remain open space such as the SKR 
Conservation Area,, 

March AFB is located in the North Perris Groundwater Basin Currently, there are no potable 
groundwater resources extracted at the OU2 AFWA sites. The relatively thin water-bearing zone on 
West March is not anticipated to yield substantial quantities of' water Therefore, the potential for 
extraction and use of groundwater from the West March AFRPA sites is limited, both now and in the 
foreseeable future Water-bearing zones producing sufficient groundwater for use may be present at 
AFWA sites on the Main Base and Site 23, and should be considered a potential potable water source, 

Surface wate~ is not cur~ently used at the OU2 AFRPA sites Surface water areas such as at Site 6, 30 and 
40 may remain as wetlands depending on future site development 
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Notes: 
'current land use is agricultural Future land use for this area would be decided by the City of Moreno Valley - 
' \ l i h c ~  use. lndus11ial and C:ornmcr~ial cnrcrptise.~ 
!~'r,m.>icd JSC oiSite 263 \r,~old hc J.S nubliu ?~r.ilirir.s rcclcdriun -~~ r - - ~ ~  ~~ ~ 

' ~ t e ~ h e n s '  Kangaroo Rat, a Federally dndangered species. 
'Based on new Biological Opinion, the proposed use of Site 26a as SKR conservation would not be required Site 26b and 
Site 20 are on land currently part of the National Cemetery, 

'proposed use of Site 6 is passive open space 
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A baseline human health risk assessment was conducted for the AFRPA OU2 sites using data collected during 
the OU2 RI. The human-health evaluation methodology is provided in Section 2 ofthe final OU2 RI report for 
these sites Ecological risk assessments were also conducted The methodology is provided in Section 2 of'the 
fmal OU2 R1 (Tetra Tech, Inc,. 1997a) 

6.1.1 Baseline Risk Assessment Methodology 

During the OU2 RI, the Air Force considered the potential human health risks associated with the sites The 
baseline risk assessment for these sites was pe~formed using both current and future industrial/consbuction 
worker and futuse residential scenarios In accordance with EPA guidance, it was assumed future site residents 
and workers could be exposed to chemicals of potential concern detected in surface soils Accidental ingestion 
and incidental dermal contact with surface soil (0 to 2 feet) were therefore considered to be potentially 
complete exposure pathways and were selected for quantitative evaluation, as appropriate Because DTSC is 
concerned with the surficial redistribution of near-surface soils during residential development, it was 
conservatively assumed that future residents may also contact chemicals of potential concern detected in soils 
up to 10 feet deep,, 

During future site development, construction workers may be exposed to chemicals in soils To conform to 
California EPA guidance, it was conse~vatively assumed that future construction workers may be exposed to 
chemicals measured in either surface soils (0 to 2 feet) or new surface soil (0 to 10 feet) The specific soil 
interval used in the exposure analyses depended on the determination of exposures and risks to future 
residential receptors,. The datafsom the more substantially affected soil interval ( i e ,  highest ~ i s k  toreceptors) 
was used in evaluating exposures to future consbuction workers, 

As described in the RI, the groundwater basin is a potential municipal water source; groundwater could 
possibly be used for potable purposes in the future Thus, despite the extsemely low likelihood, potential 
future residential exposure to chemicals of potential concern in groundwater was selected for quantitative 
evaluation, including ingestion of'groundwater, and inhalation of'vapors emitted fsom water during showering, 
Future residential groundwater exposures were evaluated for on-site residents It was assumed that off-site 
residential exposures (if groundwater is used at off-site locations) would be identical to those for on-site 
residents 

Chemicals in soil can migrate to the atmosphere through volatilization or suspension of soil particles, 
Chemicals that may be involved in both of'these processes may be detected in soil and soil gas samples The 
presence of a receptor that might inhale the resulting airborne compounds would complete the air exposure 
pathway, 

Airborne dust may be dispersed to off-site locations such as the nearby industrial workers and residents They 
may inhale the airborne dust and thereby be exposed to the chemicals released fi.om soils Future on-site 
workers and residents may also inhale fugitive dusts emitted from surface soils, thereby completing the 
inhalation exposure route Workers involved with future construction operations may also be exposed to dust 
generated by excavation or other soil handling activities If excavated soils were redistsibuted at the surface, 
DISC has indicated a concern for future residents being exposed to the compounds in these soils Inhalation 
of airborne dusts was, therefore, identified as a potentially complete exposure pathway Quantitative 
evaluation of'this soil-related pathway was conducted in conjunction with ingestion and dermal contact of 
soils, 
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Whenever chemicals of potential concern are detected in site soils, the potential exists for surface water to be 
affected by surface runoff As appropriate, this pathway was also evaluated 

The potential exposure pathways listed in the RI for chemicals of potential concern (COPCs) in surface soil at 
the AERPA OU2 sites were ingestion of soil, inhalation of vapors and dust, and direct contact with the skin 
Possible exposure pathways for COPCs in groundwater were ingestion, inhalation of vapors, and direct contact 
with the skin 

Exposure conditions used in the estimation of risk were chosen to represent what is known as "reasonable 
maximum exposure." Use ofthese exposure conditions tends to overestimate risk This effort to overestimate 
risk is deliberate; it provides risk managers a margin of safety when making cleanup decisions The 
combination ofthe intake vziables, expressing the exposure conditions for each receptor at each site, results in 
a chronic daily dose The dose is an estimate of exposure for each pathway, 

Risks were calculated by integrating the chronic daily dose with toxicity factors, Toxicity factors are numbers 
that indicate the toxicity of chemicals and are developed by the EPA. The toxicity factor for carcinogenic 
effects is called a cancer slope factor (CSF) and the toxicity factor for non-carcinogenic effects is called a 
reference dose (RfD) Compounds that show a potential for both carcinogenic and non-carcinogenic health 
effects ase assigned both slope factors and R D s  In addition to the EPA-derived slopefactors, CaliforniaEPA 
(Cal-EPA) has developed CSFs Toxicity values were obtained kom several primary sources, accordimg tothe 
following order of priority: (1) a listing of' carcinogenic Slope Factors (SFs) developed by Gal,-EPA, (2) the 
computer files of'the EPA's Integrated Risk Information System @US), if toxicity data were not available 
fsom Cal-EPA or the toxicity values Gom IRIS were more conservative than those developed by Cal-EPA, and 
(3) the annual version ofthe EPA's Health Effects Assessment Summary Tables (HEAST) Other sources 
were used where appropriate,, 

Excess lifetime cancer risks are pmbabilities that are generally expressed in scientific notation ( e g ,  1 x 10' 
or 1E-6) An excess lifetime cancer risk of 1 x indicates that, as a plausible upper bound, an individual 
has a one-in-a-million additional chance of' developing cancer as a result of siterelated exposure to a 
carcinogen over a 70-year lifetime under the specific exposure conditions at a site Guidelines for managing 
cancer risks are promulgated in the NCP (40 Code ofFederal Regulntions [CFR] 300430 [e][2][I][A][2]),, 
According to these regulations, excess carcinogenic risks ranging between lo4 and 1u6 may be allowable, 
Excess cancer risks below 1 0-6 ase generally allowable,, 

Potential non-carcinogenic effects of a single contaminant in a single medium are expressed as hazard 
quotients (HQs) By adding the HQs for all contaminants within a medium or across all media to which a 
given population may reasonably be exposed, the hazard index (HI) can be generated The HI pr.ovides a 
useful reference point for gauging across media The EPA has also established guidelines for non-cancerrisks, 
Using these guidelines, an HI of less than 1 is generally considered protective of human health Ifthe HI is 
seater than 1, an assessment of the COPCs contributing to the H[ is performed to determine whether the HI 
represents a non-carcinogenic human health risk above the range identified in the NCP,, 

The results of the risk assessment for the OU2 AFRPA sites for the contaminants found prior to removal 
actions are summarized in Tables 6-1,6-2, and 6-3  These tables identifythe cancer andfor non-cancer risk for 
receptors. In addition, they identify the COPCs contributing to the majority ofthe cancer risk and HI  The 
site-specific discussions below contain a brief' summary of the findings of the baseline human health risk 
assessment followed by the post-removal action risk evaluation 
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Table 6-1 
Carcinogen~c and Non-Carcinogenic Health Risks 

From Soil and Soil Vapor 
AFRPA OU 2 Sites, March AFB Before Removal Actions 

I I I I 
P 

I I I I I Construct~on Workers I I 
20 Landfill No. 7 PCB, PAHs m None 1 d e n t 7  

Site No. 

3 

6a 

6b Quarry 

6b Pond 

I2 

17 

19 

Site Name 

Landfill No. 5 

Landfill No. 4 

Landfill No. 4 

Landfill No. 4 
ppp 

CE Storage Yard 

Swrmmlng Pool pillm 

West March sludge" 
Drylng Beds 

24 

I 25 

26 

I Site I 
35 ) 15th A I ~  Force USTs ] None Identifie None Identified None Identified 
Notes: (')Based on sampling after the removal actlon. The removal actlon was conducted ~ r l o r  to Ule baseline risk assessment. 

/ Sludge I I Industrial Workers I I 

(')NO removal actloiconducted. Risks based on cond~tions at the llme of the 0~2kI  
HI = Hazard Index 
CE = Civll Engrneerlng 
UST = Underground storage tank 
Sites 22, 23,40 and 42 are not Included on this table, because no quanlltatlve risk assessment was performed. 

Landfill No. I 

Munitions Residue 
Burla1 Site 
Water Treatment 

/ Construction Workers 
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Carcinogenic Risks >10E" 

30 I Construct~on Rubble I None Identified 1 I None Identified / I None Identified / 

Chemical of 
Concern 

PAHs, PCBs 

PAI-ls, Dioxlns 

PAHs 

None Identified 

Wash RacMSump 
Area: PAHs, 
Chromium VI 
PCB 

PAHs. 

PCBs, PAHs 

None Identified 

Arsenic 

Receptor 

Future Residents 

Future Residents and 
Industrlal Workers 
Future Residents and 
Industrial Workers 

Future Residents, 
Industrial Workers, and 
Construet~on Workers 
Future Residents and 
Construction Workers 
Future Residents 

Carcinogenic Risks Between log6 and IOE.' 
Chemical of 

Concern 

Non-Carcinogenic Health Risla (HI>l) 
Receptor Chemical of 

Concern 

Industrlal Workers and 

Receptor 

Future Residents and 
Construction Workers 
Future Residents 

Future Residents, 
Industrial Workers, and 
Construct~on Workers 

Future Residents and 
Construction Workers 

Resident~al Child 

PAHs 

PAHs, Diox~ns 

PAHs, 4,4'-DDE, 
4.4'-DDT 

PAHs. Dioxms 

None Identified 

None Identified 

PAHs. PCBs, 
Chromlum VI 

Anhmony 

None Identified 

Arsenic 

Future Residents 

Future Residents and 

Industrial Workers and 
Constructlon Workers 
Future Residents 

Construct~on Workers 

Future Residents 

Future Residents and 

Industrial Workers and 
Construction Workers 
Construction Wofkers 

Future Residents and 
Construction Workers 

Industrial Workers and 
Future Residents -- 
Future residents and 
Industrial Workers 

Future Residents, 
Industrial Workers, and 

benzene (vapor) 
PAHs 

Benzo(a)pyrene 

Arsenle 

Azinphos methyl 
(Risks to) 
MCPA 

Aspon, Azmphos 
methyl, EPN, 
Mevlnphos. 
Vanadium 
Antimony, MCPA 

None Identified 

None Identilied 

Thallium 



Table 6-2 
Carclnogen~c and Non-Csrcmogenlc Health Risks to Future On-Site Residents 

From Measured Concentrations m Groundwater 

6a 
6b 
Quarry 
6b 
Pond 
12 
17 
19 

20 
24 
25 

I I I I water) I 
35 I 15th Air Force UST I West March I None Identified I None Identified I None Identified 
Notes: (I)~ased on sampling after the removal actlon. The removal actlon was conducted Drlor to the Daseline r~sk assessment. 

'"NO removal actlon conducted. Risks based on conditions at the tlme of the OU2 RI. 
HI = Hazard Index 
USTs = Underground storage tanks 
Sites 22,23,40 and 42 are not Included on this table because no quantltatlve risk assessment was performed. 

Landfill No. 4 
Landfill No. 4 

Landfill No. 4 

Constmct~on Rubble Sire West hlarcli 
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CE Storage Yard 
Swunmlng Pool ~i l l ( l )  
West March Sludge Dryrng 
~eds"'  
Landfill No. 7 
Landfill No. 1 
Munitions Residue Bur~al 

West March 
West March 

West March 

Arsen~c - 
None Identified 

Mam Base 
M a ~ n  Base 
West March 

West March 
West March 
West March 

None Identified 
None Identified 

None Identified 

Nonc Identified 
Arsentc (grounduater & surpdce 

None Identified 
None Identified 
Arsen~c 

None Identified 
None Identified 
None Identified 

Ant~~nuny 
None Identified 

epoxide, Stirophos 
None Identified 
None Identified 

None Identified 

1,3,5-Trmltrobenzene 
None Identified 
None Identified 

None Identified 

PCE, TCE 
Chloroform 
None Identified 

None Identified 
None Identified 
RDX 

PCE, TCE 
None Identified 
None Identified 

None Identified 
None ldentified 
Nickel 



Table 6-3 
Carcinogenic and Non-Carcinogenic Health Risks 

from Chemicals Predicted to Migrate to Groundwater 

HI = I k a r d  Index 
USTs = Underground Storage Tanks 

Sites 22,23,40 and 42 are no1 included on this table because no quantitative risk assessment was performed. 
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6..1.2 Screening Risk Assessment Methodology Using RPRGs 

The post-removal action risk evaluation was conducted using preliminary remediation goals or PRGs. As 
defined in EPA's 1991 Risk Assessment Guidance for Superfiind Volume I ,  Part B Development oj'Risk- 
BasedPreliminary Remediation Goals, "PRGs are goals which provide remedial design staff with long-term 
targets to use during analysis and selection of remedial alternatives Ideally, the PRGs, if'achieved, should 
both comply with applicable or relevant and appropriate requirements [ i e ,  maximum contaminant levels 
(MCLs), National Ambient Water Quality Criteria (NAWQCs), etc] and result in residual risks that fully 
satisfy the NCP requirements for the protection of human health and the environment" 

PRGs are concentration targets for individual chemicals for specific medium and land use combinations,, 
There a1.e two sources generally used for the derivation of chemical-specific PRGs: 1) concentsations based 
upon applicable or relevant and appropriate requirements and 2) concentrations based upon risk assessment or 
risk-based calculations The risk-based Residential PRGs (RPRGs) found in EPA's 1999 Region 9 P~eliminary 
Remediation Goals (PRGs) were used to evaluate risk during and after removal action efforts at March AFB,, 
This approach follows the methodology discussed and approved by Air Force, EPA, DISC, and RWQCB and 
documented in the Administsative Record 

6..1.3 Summary of'Human Health Risks at  the AFRPA OU2 Sites 

Site 3 -Landfill No. 5 

The results of the baseline risk assessment for the contaminants detected in the soil, landfilled material, and 
groundwater prior to the removal action indicated carcinogenic and non-carcinogenic risks to future indudal  
workers, future construction workers and future on-site residents (Table 6-1,6-2, and 6-3) that were above the 
manageable risk range identified in the NCP To mitigate these risks and protect groundwater, a removal 
action was performed as previously described Non-hazardous contaminated soils and landfilled debris have 
been removed from Site 3 and disposed of in the Site 6 waste cells. Hazardous waste was removed *om the 
Base and properly disposed After completion of' excavation activities for the removal action, 27 confirmation 
samples were taken to confirm that any residual contamination would not pose a risk to human health 
(Figure 6-1) (TI Corporation 1997b), 

The sampling showed residual PAHs and one PCB in su~face/near-surface soils and sediments (Table 6-4), 
Ihe PCB detected in one sample (Araclor 1242) was at concentrations lower than the 1999 RPRG o f022  
milligram per kilogram (mglkg) Most PAHs were orders of magnitude less than their respective RF'RGs, 
except for one sample (S001) with benzo(a)p,yene at about one order of magnitude above the RPRG A 
second sample (S001a) taken in this area did not show detectable PAHs Additionally, this area is periodically 
burned to improve SKR habitat and PAHs could result from this activity No other volatile organics, 
semivolatile organics, organochlo~ine pesticides, chlorinated herbicides, organophosphorus pesticides, or 
nitraaromatics/nitroamines were detected in the confirmation samples Therefore, the 1.esidua1 organic 
compounds in soils and sediments after the removal action are not pervasive and some may be related to non- 
landfilling activities, Based on the maximum concentrations of' detected organics the reasonable maximum 
exposure carcinogenic risks to future residents are within the manageable risk range of lo4 to 10.~ and less 
than 1 fox non-carcinogenic risks, 

Metals concentrations in soil samples were below RPRGs for all detected metals except arsenic (Table 6-5) 
Most metals concentrations are orders of magnitude below their respective RPRGs Arsenic exceeds the 
RPRG, but is within the ranee of backmound for arsenic in soils for the OU2 West March Base as documented - - 
in the OU2 TU Therefore, potential residual metals in soils after the removal action do not pose a risk above 
the manageable risk range identified in the NCP to residential receptors based on RPRGs and background soil 
concentrations 
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Metals concentrations in sediment and surface water samples were below RPRGs for all detected metals 
except arsenic and iron (Table 6-6) Most metals concentrations are orders ofmagnitude below their respective 
RPRGs However, arsenic exceeds the RPRG but is within the range of background for arsenic in soils for the 
OU2 West March as documented in the OU2 IU One sediment sample exceeds the RPRG for iron by afactor 
of slightly over 2, resulting in a non-carcinogenic risk of about 2, but the average is within the range of iron 
concentrations in background samples 

Ihe  mafic dikes associated with the geology of West March have high iron concentrations and could result in 
isolated locations with elevated iron content, especially in sediments where heavy elements would be 
concentrated Therefore, potential residual metals in sediments and suface water after the removal action do 
not pose arisk above the manageable risk range identified in theNCP to residential receptors based on RPRGs 
and background soil concentrations,, 

Groundwater sampling conducted at Site 3 after the removal action has shown no detectable concentrations of 
the contaminants that were detected prior to the removal action The removal action at Site 3 has eliminated 
the potential for migration of contaminants to groundwater 

Based on the results of confirmation sam~les. Site 3 no longer ooses a threat to human health above the - .  
manageable range identified in the NCP and no further action is required Contaminated soil and debris have 
been removed and confirmation samples confirm that the residual risk is curentlvwithin the manageable risk - 
range The estimated risk level is based on maximum detected concentrations and likely overestimates the 
actual exposures to residents Additionally, the proposed future use of'this area is commercial, and commercial 
receptors would have limited soil and sediment contact A proposed alternative land use is as a SKR 
conservation area For this land use, limited human exposures are anticipated The site also has been covered 
with clean backfill, interrupting the exposure pathway for any receptor 
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Table 6-4 
Analytical Results for Organics Detected in Confirmation Soil Samples 

Site 3 -Landfill No. 5 
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Table 6-5 
Analytical Results for Metals Detected in Confirmation Soil Samples 

Site 3 -Landfill No. 5 

1 Zn I 6010 I 42 1 42.3 I 108 I 43.68 I 23,000 I 65.2 I 
Notes: For the purpose of calculating mean concentrations, non-detects are considered equal to 1 0  the rellotiing limit. 

= RPRG iPrelimlnanl Remediation Goal). Residential Soil (set to 1x1U40r HO of I). EPAReeton IX. 1999. 
c = conceitration 1ess;than listed method detection limit. 
mglkg = milligrams per kilogram 
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Table 6-6 
Analytical Results for Metals In Confirmation 

Sediment and Surface Water Samples 
Site 3 -Landfill No. 5 

? - Ras~lt is betwen ule PQLmd MDL. Annlvrswsr pa~itivelv ideotififi4 but fhemnoenuut~on 1s u, ,~em~~.  
B - haivte wu detected in thc anslated method or field blank(s). 
VC ' N"""0'"ed. 

= W R O  (Prclimenw Remediatlon God), Reridcnfial Soil (setto IW', or HQof I), EPAReghon IX 1999. 
' = WRO(Pcelimlnani Remediil~on Goal), Tap Wddr, EPA Rqqon lX 1999. 
' = Cal-Modified RPRG 
rnUL - milligram. per liter. 
mwkg = miililligram~ per kilogram. 

AERPA OU2 ROD (former March AFB) 



Site 6a - Landfill No. 4 

The results of the  baseline risk assessment based on the contaminants detected in the soil and landfilled 
materials prior to the removal action indicated carcinogenic and non-carcinogenic r isks above the manageable 
risk range identified in the NCP to future industrial workers, future construction workers and future on-site 
residents (Table 6-1, 6-2, and 6-1). To mitigate these risks and protect groundwater, a removal action was 
performed as previously described Confirmation samples were not collected at Site 6a because the removal 
action was implemented as a closure in place, rather than a clean closure. A capping system was placed over 
the waste cells containing the consolidated waste and soil to prevent infiltration of surface water and 
subsu~face migration of contaminants (IT Corporation 199 7c) The capping system also isolates the contained 
waste material from potential human and ecological receptors Capping of the material has disrupted the 
exposure pathway, The removal action at Site 6a has eliminated the potential for migration ofcontaminants to 
groundwater 

Therefore, no further removal of soil or cleanup ofgroundwater is required at Site 6a to protect human health, 
The existing waste cells and related systems require operation and maintenance, and regularly scheduled 
monitoring of groundwater in accordance with the regulatory approved post closure plans 

Site 6b Quarry - Landfill No.. 4 

The results of the baseline risk assessment based on the contaminants detected in the soil and landfilled 
inater ials prior to the removal action indicated carcinogenic and non-carcinogenic risks above the manageable 
risk range identified in the NCP to future indusbial workers, future construction workers and future on-site 
residents (Table 6-1, 6.-2, and 6-3) To mitigate these risks and protect groundwater, a removal action was 
performed as previously described Three confirmation samples (including one duplicate) were collected 
(IT Corporation 199 7d) 

Ihe  sampling detected only one organic compound, the dioxin OCDD at 0..000024 mglkg in soil in one 
sample Based on a Toxicity Equivalence Factor (TEF) of00001 for OCDD, the equivalent dioxin TCDD 
concentration is 2 . 4 ~ 1  o - ~  mg/kg, orders ofmagnitude below the residential RPRG of 3 9x1 0.6 mgkg. No other 
volatile organic compounds, semivolatile organic compounds, organochlorine pesticides, PCBs, chlorinated 
herbicides, organophosphorus pesticides, dioxinsifurans or nitroaramaticsinitroamines were detected in the 
confirmation samples. The removal action at Site 6b Quarry has eliminated the potential for migration of 
contaminants to groundwater Based on the maximum concentrations, risks from organic compounds at 
Site 6b quarry after the removal action are within the manageable risk range identified in the NCP. 

Metals concentrations in soil samples were below RPRGs for all detected metals except arsenic (Table 6-'7) 
Most metals concentrations are orders of magnitude below their respective RPRGs Arsenic exceeds the 
RPRG, but is within the range of background for arsenic in soils for the OU2 West March Base as documented 
in the OU2 RI Therefore, potential residual metals in soils after the removal action do not pose a risk above 
the manageable range to residential receptors based on RPRGs and background soil concentrations, 

Based on the results ofconfirmation samples, the Site 6b Quarry no longer poses a threat to human health and 
no further action is required Contaminated soil and debris have been removed and confirmation samples 
confirm that the carcinogenic and non-carcinogenic risk has been reduced to less than lo4 and 1, respectively, 
for residential receptors,, 

AFRPA OU2 ROD (forme1 March AFB) 



Table 6-7 
Analytical Results for Metals in Confirmation Sediment Samples 

Site 6b Quarry - Landfill No. 4 

Notes: NA = Not Analyzed 
ND = Not Detected 
< = Analyte not detected, followed by Method Detection Limit (MDL) 
I = RPRGs (Preliminary Remediation Goal), Residential Soil (set to 1x10-~, or HQ of 1) EPA Region 
IX, 1999, 
* = Cal-modified RPRG 

mglkg = milligrams per kilogram 
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Site 6b Pond - Landfill No. 4 

The results of'the baseline risk assessment based on the contaminants detected in the soil and landfilled 
materials prior to the removal action indicated carcinogenic and non-carcinogenic risks above the manageable 
range identified in the NCP to future industrial workers, futuse construction workers and future on-site 
residents (Table 6-1, 6-2, and 6-3) To mitigate these risks and protect groundwater, a removal action was 
performed as previously described Confirmation samples were collected fiom Site 6b Pond after removal of 
soil and debris (Figure 6-2) Seven soil samples, seven sediment samples, and two surface water samples were 
collected (IT Corporation 1997d). 

Organic compounds were detected in several soil and sediment samples 4,4'-DDT and 4, 4'..DDD were 
detected in one soil sample at concentrations of0 0037 mgkg and 0,0052 mglkg, respectively, several orders 
of magnitude less than the respective RPRGs of 1'7 and 2 4  m g k g  PAHs were detected in soil samples 
(Tables 6-8), but no concentrations exceeded RPRGs Some long-chain hydrocasbons were also detected in 
soil and sediment samples (Table 6-9). Dioxins and furans were detected in soil samples (lable 6-10) Based 
on the sample with the maximum concentrations, the equivalent dioxin TCDD concentration is 1x10" mgikg, 
approximately one order of' magnitude above the residential RF'RG of 3 9x10.~ mgkg, but within the 
manageable cascinogenic risk range of lo4 to 1 0 . ~  The concentration of dioxins and furans in the remaining 
samples is generally orders of magnitude less No other volatile organic compounds, semivolatile organic 
compounds, organochlorine pesticides, PCBs, chlorinated herbicides, organophosphorus pesticides, 
dioxins/furans or nitroaromatics/nitroamines were detected in the confirmation soil or sediment samples, 
Based on the maximum concentrations, there a1.e no risks above the manageable risk range to residential 
receptors fiom organic compounds at Site 6h Pond 

The removal action at Site 6b Pond has eliminated the potential for migation ofcontaminants to groundwater,, 
Metals concentrations in soil and sediment samples were below RPRGs for all detected metals except arsenic 
and thallium (Table 6-1 1). Most metals concentrations are orders of'magnitude below their respective RPRGs,. 
Arsenic exceeds the RPRG, but is within the range of background for arsenic in soils for the OU2 West March 
Base as documented in the OU2 R I  Thallium is not believed to be elevated because the test methodology at 
the time of' the RI caused overestimation of thallium concentrations due to iron interference Therefore, 
potential residual metals in soils after the removal action do not pose a risk above the manageable range to 
residential receptors based on RPRGs and background soil concentrations at Site 6b Pond,, 

No volatile organic compounds, semivolatile organic compounds, organochlorine pesticides or PCBs were 
detected in the surface water samples from the Site 6b Pond. Onlytwo metals were detected, basium and zinc 
(Table 6-12) No MCLs or RPRGs were exceeded MCLs were used as action levels in this case because this 
pond is rechasged by groundwater, 

Based on the results of confirmation samples, the Site 6b Pond no longer poses a threat tohnman health above 
the manageable range identified in the NCP and no further action is required Contaminated soil and debris 
have been removed and confirmation samples confirm that the risk has been reduced to levels within the 
manageable range The estimated risk level is based on conservative exposure assumptions and maximum 
detected concentrations; and therefore, likely overestimates the actual exposures to residents 

Site 12 .- Civil Engineering Yard 

The results of'the baseline tisk assessment based on the contaminants detected in the soil prior to the removal 
action indicated carcinogenic and non-cascinogenic risks above the manageable risk range identified in the 
NCP to future industrial workers, future construction workers and future on-site residents (Table 6-1,6-2, and 
6-3) To mitigate these risks and protect groundwater, a removal action was performed in the wash rack area 
as previously described Confirmation samples were taken to document the effectiveness of'the removal 
action in mitigating risk (Figure 6-3) (IT Corporation 1997e),, 
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The confirmation samples show residual PAHs and pesticides (Table 6-13) All detected compounds were 
orders ofmagnitude less than the RPRGs Petsoleum hydrocarbons were detected in the soil samples The 
regulators agreed that residual petroleum hydrocarbons could remain in place because the physical setting 
would limit exposure. Additionally, petroleum hydrocarbons are excluded under CERCLA No other volatile 
organics, semivolatile organics, organochlorine pesticides, chlorinated herbicides, organophosphorus 
pesticides, or nitroaromatics/nitroamines were detected in the confirmation samples Therefore, no organic 
compounds show risk above the manageable range at the washrack area a h  the removal action,, 

Metals testing in the excavation at the washrack show some metals may continue to be a risk to residential 
receptors. Metals concentrations in soil samples were below RPRGs for all detected metals except arsenic, 
cadmium and hexavalent chromium (Table 6-14) Most metals concentrations are orders ofmagnitude below 
their respective RPRGs Cadmium concentrations (to 20 m&g) ate higher than the Cal Modified RPRG of 
9 mgikg but well below the industrial PRG of 810 mglkg Hexavalent chromium concentrations (1.8 mgikg) 
are higher than the Cal Modified residential RPRG of 0 2  RPRG hut well below the industrial RPRG of 
64 mgkg,, 

Some arsenic concentrations exceed the RPRG, but are within the background levels for soils on the Main 
Base established in the OU2 R I  As with the residual petroleum hydrocarbons, the regulators agreed that these 
metals could remain in place because the physical setting would limit exposure 

In the past, the 1-1 DCE vapors concen6tions found in shallow soils at Site 12 were thought to pose an 
unacceptable cancer risk to potential future residents Recently (circa 2002), 1-1 DCE was determined tonot 
be a suspected human carcinogen The RPRG is now approximately 1000 times less sttingent. Iherefore, the 
1-1 DCE vapors in shallow soils at Site 12 do not pose arisk to potential future residents or industrial workers,, 

Based on analytical results £?om samples taken after the removal action at the wash rack and residual 
contamination in the groundwater, Site 12 continues to show a risk within thesisk sange identified in theNCP 
to potential future residents Catcinogenic risk to industrial workers, if no controls are imposed, is slightly 
above 1x1  risk but within the risk range identified in theNCP. Contact and ingestion of soil, and use ofthe 
groundwater may cause levels ofrisk above the range identified in the NCP to residents Remedial alternatives 
were evaluated to control potential risks Remedial alternatives are described in Section '7, Description of 
Alternatives, 
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Table 6-8 
Analytical Results for Volatile/Semivolatile Organics in Confirmation Soil and Sediment Samples 

Site 6b Pond - Landfill No. 4 
(mglkg) 

Sample No. Mean Max'rnum Sample 
RPRGs(l) MAFB MAFB MAFB MAFB MAFB MAFB MAFB MAFB MAFB COncen- Coneen- Analyte Method S6BrS001 S6B1S002 S6BtS003 S6BVS004 S6BqS005 S6B1S006 S6B1S007 S6BtS008 S6BqS009 tration , 

Notes: * = Cal-modified RPRG 
= RPRG (Prelimmaly Remediat~on Goal), Residentla1 Soil (set to I x 10.~ or HQ of I), EPA Reglon IX, 1999. 

2 = Naphthalene used as surrogate 
< = Concentrat~on less than listed method detectlon lim~t. 
mglkg = milligrams per kilogram. 
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Table 6-9 
Analytical Results for Hydrocarbon Fuel Tests m Soil and Sediment Samples 

Site 6b Pond - Landfill No. 4 

< = Concentration less than listed method detection lilnlt 
mglkg = Milligrams per kilogram. 
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Tab., 6-10 
Analytical Results for Dioxins and Furans in Confirmation Soil and Sediment Samples 

Site 6b Pond - Landfil No. 4' 

= This table presents the results for tested congeners of diox~ns and brans m these samples. 
mgikg = milligrams ver kilogram. 
TEF = Toxlclty Equivalency Factor. 
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Table 6-11 
Analytical Results for Metals in Confirmation Soil and Sediment Samples 

Site 6b Pond - Landfill No. 4 

Notes: ND = Not Detected 
< = Analyte not detected, fallowed by melhod detection limn. 
m&g = milligrams per kilo- 

= RPRG(Prclimtnay Remediat%on Goal), Residential Soil (set to 1x10" or HQ of I), EPA Reg~on IX, 1999. 
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Table 6-12 
Analytical Results fbr Metals in Confirmation Surface Water Samples 

Site 6b Pond -Landfill No. 4 

= micrograms per liter 

V 1 6010 1 <lo 

AFRPA OU2 ROD (former March AFB) 

<lo 
Zn 1 6010 1 <20 22 

Notes: < = Concentration less than listed method detection limit 
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Tabr, 0-13 
Analytical Results for Organic Compounds m Confirmation Soil Samples 

Site 12 - Civil Engineer~ng Yard 
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Table 6-14 
Analytical Results for Metals in Confirmation Soil Samples 

Site 12 -Civil Engineering Yard 

Notes NA = Not analyzed 
< = Less than tile listca methaa detection limtt 

= Cal-Modified RPRG 
$gkg = milligrams per kilogram 

= RPRGs (Prelimmw Remediahon Goals), Residential Soil (Set to lo4 or HQ of l), EPA Regton E, 1999. 
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Site 17 - Swimming Pool Fill 

The results ofthe baseline risk assessment based on the contaminants detected in the soil after the removal 
action indicated carcinogenic risks above the risk range identified in the NCP to future on-site residents and 
construction workers (Table 6-1,6-2, and 6-3) The baseline risk assessment reflects the conditions after the 
removal action since the removal action was conducted (Teha Tech, Inc. 1994) prior to the completion ofthe 
OU2 RI (Tetra Tech, Inc  1997a). Soil contact and ingestion of PCBs were the major contributor to 
car.cinogenic risks to hture residents and future construction workers with risks between lo4 and 1 v 6  As 
with all sites at March AFB, groundwater in the area of Site 17 is not currently consumed, and no receptors 
were identified to be at increased risk from exposure to groundwater For future on-site residents, increased 
risk was identified from ingestion and dermal contact with groundwater affected by chloroform Risks to 
future residents flom chloroform detected in the site 17 raundwatei monitoring wells was between lo4 - - 
and 10.~ for carcinogenic risk and less than 1 for non-carcinogenic risks Based on the basewide groundwater 
sampling, the chloroform is part of a larger plume within theMain Base area of March Air Force Reserve Base 
andis n i t  believed to be related to contaminants at Site 1 7 Additionally, the chloroform levels do not exceed 
MCLs Modeling did not show any impact to groundwater from cont&inants detected in the soils 

Based on the results ofconfirmation samples (Table 6-15 and Figure 6-4), the site may pose a threat to human 
health if soils beneath 8 feet below the ground surface are exposed The detected concentrations are above 
residential RPRGs and most exceed the industrial RPRG of1 .O mglkg. Remedial alternatives were evaluated 
to control risks fiom exposure to the soils below 8 feet Remedial alternatives'are described in Section '7, 
Description of Alternatives 

Site 19 -West March Sludge Drying Beds 

The results of the baseline risk assessment indicated carcinogenic and non-carcinogenic risks above the risk 
range identified in theNCP to future on-site residents, indushial workers, and construction workers (Table 6-1, 
6-2, and 6-3) A major contributor to this risk is the hypothetical use of the groundwater as a potable source 

Groundwater in the area of Site 19 is not currently consumed, and no current receptors were identified to be at 
increased r isk fiom exposure to groundwater For future on-site residents, risks above the manageable range 
were identified fiom the ingestion and dermal contact with groundwater contaminated by arsenic, dieldrin, 
heptachlor epoxide, and 4-chloroaniline Further analysis of' arsenic under a basewide groundwater 
monitoring program has shown the levels to be consistent with background levels of' arsenic in the area of 
March A F B  Therefore, the levels of arsenic detected in the groundwater are believed to be indicative of 
background and not a result of Air Force activities at the site Additionally, groundwater and bedrock are 
shallow in this area and the potential for future use ofgroundwater as a potable source is extremely unlikely, 

If the site remains as a sludge drying area, risks to futu1.e workers may be over.estimated because of 
assumptions on the fiequency and duration of exposures However, ifno remediation were performed, on-site 
residents could be exposed to risks above the manageable risk range identified in the N C P  Based on the 
expected use ofthe site as an industrial area and uncertainties in the risk assessment, industrial risks may be 
within the manageable range, Remedial alternatives were evaluated to control risks above the NCP range,, 
Remedial alternatives are discussed in Section '7.0, Description of'Alternatives, 
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Table 6-15 
Analytical Results for PCBs in Soil Confirmation Samples 

Site 17 -Swimming Pool Fill 

-.... ..~ . 
mgikg = milligrams per kilogram 

Analyte 
Deptn (feet) 
Aroclor 1254 
Aroclor 1260 

AFRPA OU2 ROD (former March AFB) 

Nates: < = Analvte not detected foliowed bv the method detectton limlt. 
= RPRG(Prelim~nar/Remediatlon Goal), Residential Soil (Set at 1nlOdandHQ of I), EPAReglon M, 1999. 

Teats nerformed bv EPA Metnod 8080 

Residential 
RPRGs 

0.22 
0.22 

Soil BormgISamnLe No. 
5M17B1 

5 1 10 1 I5 
<0.012 ( <0.012 1 a 0 1 2  
<0.012 1 <0.012 / <0.012 

5M17BZ 
7.5 1 12.5 

<0.012 / <0.012 
<0.012 1 <0.012 

SM1733 
8.5 / 13.5 

0.021 ( <0012 
<0.012 1 c0.012 

10 
3.8 
<1.1 

13 
< l i  
4 . 1  

17-EX-79,83 5M17B4 
11.5 [ 16.5 

<0.012 \ <0.012 
0.014 / <0.012 

13 
0.8 
4 . 2  

12.75 
2.8 
< I 2  

11.5 
4.4 
c l l  
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Site 20 - Landfill No,. 7 

The results of the baseline risk assessment for the contaminants detected in the soil. landfilled materials. and 
groundwater prior to the removal action indicated carcinogenic risks above the range identified in the NCP to 
future industrial workers, future conshuction workers and future on-site residents (Table 6-1,6-2, and 6-3), 
To mitigate these risks and protect groundwater, a removal action was pe~formedas previously described,, 
After completion of excavation activities for the removal action, 13 confirmation samples were taken to 
confirm that any residual contamination would not pose a r isk to human health (Figure 6-5) (IT Corporation 
1997f), 

Metals concentrations in soil confirmation samples were below RF'RGs for all detected metals except arsenic 
(Table 6-1 6). Most metals concentrations are orders of magnitude below their respective RF'RGs. Arsenic 
exceeds the RPRG, but is within the range of background for arsenic in soils for the OU2 West March Base as 
documented in the OU2 RI Therefore, potential residual metals in soils after the removal action do not pose 
a risk above the range identified in the NCP to residential receptors based on RPRGs and background soil 
concentrations 

Benzo(b)fluoranthene and benzo(k)fluoranthene were detected in one sample at concentrations less than the 
RPRG (Table 6-16) Chrysene was not detected during the site investigation but was detected in two 
confirmation samples at concentrations well below the RPRGs No other volatile organics, semivolatile 
organics, organochlorine pesticides, chlorinated herbicides, organophosphorus pesticides, or nitroaromaticsl 
nitroamines were detected in the confirmation samples. Therefore, potential residual organics in soils after 
the removal action do not pose a risk above the range identified in the NCP to residential receptors based on 
RF'RGs 

The removal action at Site 20 has eliminated the potential for migration of contaminants to groundwater 

Based on the results of confirmation samples, the Site 20 no longer poses a threat to human health and no 
fi~rther action is required Contaminated soil and debris have been removed and confirmation samples 
confirm that the carcinogenic risk has been reduced to less than 1 o 6  for residential receptors. 

Site 22 - Landfill No,. 2 

Based on information obtained during the OU2 RI and basewide groundwater sampling programs, there was 
no evidence of a landfill and/or buried wastes at Site 22,. Soil and groundwater sampling did not detect 
contaminants above background values or &om a source such as landfilling activities,. Therefore, a baseline 
risk assessment was not performed and no further action is required 

Site 23 -East March Effluent Pond 

Based on information obtained during the OU1 RI and basewide groundwater sampling programs, residual 
contamination attributable to past activities by the Air Force was not detected Silver may be above 
background levels in surface soils (the soils backfilled into the pond), but subsuiface samples did not show 
elevated concentrations of silver or any other metal. Pesticides were detected at concentrations typical of 
Main Base background levels and this area has been used for agricultural purposes Other detected organic 
compounds were known common laboratory contaminants Therefore, a baseline risk assessment was not 
performed and no fiirther action is required,, 
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Table 6-16 
Analytical Results for Metais and PAHs m Soil Confirmatron Samples 

Site 20 -Landfill No. 7 
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Site 24 -Landfill No. 1 

The results of the baseline risk assessment for the contaminants detected in the soil, landfilled materials, and 
gtoundwater prior to the removal action indicated carcinogenic and non-crucinogenic risks above the range 
identified in the NCP to future industrial workers. future construction workers and future on-site residents 
(Table 6-1, 6-,2, and 6-3) To mitigate these risks and protect groundwater, a removal action was performed 
as previously described After completion of excavation activities for the removal action, conkmation samples 
were taken to confirm that any re;idual contamination would not pose a risk to human health (Figure 6-6) 
(IT Corporation 1997g) 

No volatile organics, semivolatile organics, organochlorine pesticides, chlorinated herbicides, PCBs, PAHs, 
organophosphorus pesticides, or nitroaromatics/nitroamines were detected in the confirmation samples Two 
confirmation samples had low levels oftotal recoverable petroleum hydrocarbons (to 37 mgkg). Therefore, 
potential residual organics in soils after the removal action do not pose a risk above the range identified in the 
NCP to residential receptors based on RPRGs 

Metals concentrations in soil confirmation samples were below RPRGs for all detected metals except arsenic 
(Table 6-1'7) Most metals concentrations are orders of magnitude below their respective RPRGs. Arsenic 
exceeds the RPRG, but is within the range of background for arsenic in soils for the OU2 West March Base as 
documented in the OU2 R I  Therefore, potential residual metals in soils after the removal action do not pose 
a risk above the range identified in the NCP to residential receptors based on RPRGs and background soil 
concentrations. The removal action at Site 24 has eliminated the potential for migration of contaminants to 
groundwater, 

Based on the results of confirmation samples, the Site 24 no longer poses athreat above the range identified in 
the NCP to human health and no further action is required Contaminated soil and debris have been removed 
and confirmation samples confirm that the carcinogenic and non-carcinogenic risk has been reduced to less 
than 10' and 1, respectively, for residential receptors 
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Site 25 - Munitions Residue Burial Site 

The results of'the baseline risk assessment for the contaminants detected in the soil, buried materials, and 
groundwater at Site 25 prior to the removal action indicated carcinogenic risks above the range identified in 
theNCP to future on-site residents (Table 6-1,6-2, and 6-3) To mitigate these risks and protect gtoundwater) 
a removal action was performed as  previously descr ibed Additionally, the removal action mitigated physical 
hazards that are not considered in the baseline risk assessment that could arise fi.om undetonated munitions 
that might have been buried in the disposal trenches After completion of' excavation activities forthe removal 
action, I3 confirmation samples were taken to confirm that any residual contamination would not pose a risk 
to human health (Figure 6.:7) (IT Corporation 199'7h),, 

The sampling showed residual dioxins, 4,4'-DD7, and 4,4'-DDE in soils (Table 6-1 8 )  Based on the toxicity 
equivalency factors (TEFs) shown in Table 6-.18, the dioxin TCDD equivalent concentration for the sample 
with the maximum concentrations of dioxins and furans is 2 x mg/kg, less than the RPRG of 3 . 9 ~ 1 0 . ~  
mg/kg. The detected 4,4'- DDT and 4,4'-DDE are orders ofmagnitude less than their RPRGs No additional 
volatile organic compounds, semivolatile organic compounds, chlorinated herbicides, PCBs, PAHs, 
organophosphorus pesticides, or nitmaromatics/nitroamines were detected in the confirmation samples 
Therefore, potential residual organic compounds in soils after the removal action do not pose a r isk above the 
range identified in the NCP to residential receptors based on RPRGs,. 

Metals concentrations in soil confirmation samples were below RPRGs for all detected metals except arsenic 
(Table 6-19),, Most metals concentrations are orders of' magnitude below their respective RPRGs Arsenic 
exceeds the RPRG, but is within the range of' background for arsenic in soils for the OU2 West March Base as 
documented in the OU2 R I  Therefore, potential residual metals in soils after the removal action do not pose a 
risk above the range identified in the NCP to residential receptors based on RPRGs and background soil 
concentrations,, 

Groundwater sampling conducted at Site 25 after the removal action has shown no detectable concentrations of' 
the contaminants that were previously detected The removal action at Site 25 has eliminated the potential for 
migration of' contaminants to groundwater. 

Based on the results of confirmation samples, the Site 25 no longer poses a threat to human health above the 
range identified in the NCP and no further action is required Contaminated soil and munitions residues have 
been removed and confirmation samples confirm that the carcinogenic and non-carcinogenic risk has been 
reduced to less than 10.~ and 1, respectively, for residential receptors 
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Table 6-18 
Analytical Results for Diox~ns and Furans Detected in Canfirmatian Soil Samples 

Site 25- Munition Residue Burial Area 

= RPRG (Prelimmari Remediattan Goal), Rcrid~nrial Soil (Set at lxIO~%md HQ of I), EPA Rcgmon IX, 1999. - TEF (Tox~o~ty r;4uavarencv Factor) 
m@g = ~nilli&ams per kilogran 
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Site 26 - Water Treatment Plant Sludge 

The baseline risk assessment was performed for Site 26a and Site26b The results of the baseline risk 
assessment for the contaminants detected in the lime sludge and groundwater prior to the removal action 
indicated carcinogenic and non-carcinoeenic risks above the range identified in the NCP to future industrial - - - 
workers, future construction workers and futuse on-site residents (Table 6-1,6-2, and 6-3) To mitigate these 
risks and protect moundwater, a removal action was performed. The removal action at Site 26a excavated all 
visible l&e sludge to bedrbck and Site 26b ( i e ,  lime sludge over Site 20 wastes were removed) 
07 Corporation 1996, 1997f and 19973) Therefore, no residual affected soils or sludge remain at either 
Site 26a or Site 26b, eliminating the exposure pathway Since all soil and sludge to bedrock was excavated, no 
confumation sam~les  were taken at Site 26a after the removal action Site 26b was located on too ofthe 
landfilled material of Site 20 Therefore, confirmation sampling at Site 20 is indicative of post-removal action 
conditions at Site 26b Groundwater samples taken since the RI have indicated that the previously detected 
arsenic is indicative of background concekations (retra Tech, Inc 1997b) The area was backiklled with 
clean soil and no further action is required 

Site 30 - Construction RubbleBurial Site 

The results ofthe baseline risk assessment for the contaminants detected in the soil prior to the trash and debris 
removal indicated carcinogenic or non-carcinogenic risk within the acceptable range identified in the NCP to 
future industrial workers, future construction workers or future on-site residents (Table 6-1, 6-2, and 6-3),, 
For soils, carcinogenic health risks were less than 1g6 and non-carcinogenic health risks were less than I , ,  

Risks from arsenic to future residents from usage ofgroundwater and swimming in suface water were within 
the manageable risk range No non-carcinogenic risks were greater than 1 from groundwater usage at Site 30. 
Further analysis of arsenic in groundwater under a basewide groundwater monitoring program has shown the 
levels to be consistent with background levels in the area of March AFB,. Therefore, the levels of arsenic 
detected in the moundwater and surface water. since the oond is fed bv moundwater. are believed to be - . - 
indicative of background and not a result of Air Force activities at the site Additionally, groundwater and 
bedrock are shallow in this area and the potential for future use ofmoundwater as a potable source is exlxemely 
unlikely No contaminants modeled to migrate to groundwater shiwed risks ahovethe range identified in thk 
NCP 

As previously discussed, Site 30 has been used for illegal dumping The Air Force has removed accumulated 
trash and debris fiom the site 

Based on the results of investigations and analyses performed during the OU2 RI and basewide groundwater 
investigations, the site poses no threat to human health and no further action is required 

Site 35 - isth Air Force Headquarters Leaking Underground Storage Tanks 

The results ofthe baseline risk assessment for the contaminants detected in the soil and gsoundwater indicated 
no carcinogenic or non-carcinogenic risks above the range identified in the NCP to future industrial workers, 
future construction workers or future on-site residents (Table 6-1, 6-.2, and 6-3) Carcinogenic health risks 
were less than 1v6 and non-carcinogenic health risks were less than 1 for all receptors Human health risk 
levels from groundwater usage were within the range identified in the NCP,, 

However, long-chain petroleum hydrocarbons were detected in soils at Site 35c  These petraleum hydrocarbon 
contaminants could potentially degrade water quality at the site To mitigate this concern, the Air Force 
installed and operated a bioventing system at Site 35c  Upon completion of bioventing, the soils were sampled 
and hydrocarbon concentrations had decreased to manageable levels allowing for regulatory closure of the 
petroleum hydrocarbon concern at Site 35c  No further action is required for Site 35 
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Site 40 -Landfill No.. 8 

A quantitative baseline risk assessment was not conducted at Site 40 because the removal action was 
being performed at the time of'the RI The removal action was performed to mitigate concerns regarding 
drums exposed in a drainage by erosion After completion of excavation activities for the removal action, 
confirmation samples were taken to confirm that any residual contamination would not pose a risk to human 
health Figures 6-8 and 6-9) (OHM Remediation Services Corporation 1995) 

The sampling showed residual volatile organics, organochlorine pesticides and petroleum hydrocarbons in soils 
and sediments (Table 6-20) The concentrations of detected o~ganics were less than their respective RPRGs, - 
usually by several orders of' magnitude No other volatile organics, semivolatile organics, organochlorine 
pesticides, or PCBs were detected in the confirmation samples. Therefore, potential residual organic 
compounds in soils after the removal action do not pose a risk above the range identified in the NCP to 
residential receptors based on RPRGs Metals concentsations in soil and sediment samples were below 
RPRGs for all detected metals except arsenic (Table 6-21) Most metals concentrations are orders of' 
magnitude below their respective RPRGs Arsenic exceeds the RPRG, but is within the range ofbackground 
fo~.arsenic in soils for the OU2 West March Base as documented in the OU2 RI. Therefose, potential residual 
metals in soils after the removal action do not pose a risk above the range identified in the NCP to residential 
receptors based on RPRGs and background soil concentrations,, 

Metals concentrations in surface water samples were below RPRGs for all detected metals except arsenic and 
antimony (Table 6-22) Most metals concentrations are orders of magnitude below their respective RPRGs, 
However, arsenic exceeds the RPRG but is less than the MCL Antimony exceeds both the RPRG and MCL. 
Additionally, the concentration of antimony is uncertain because the test methodology at the time of the RI 
caused overestimation of antimony concentsations due to interferences from several metals including 
aluminum and vanadium It is very unlikely that pond water would be used as a potable source Therefore, 
there are limited risks related to human receptors for surface water at Site 40, 

No contamination has been detected in groundwater. at Site 40 

Based on the results of confirmation samples, Site 40 no longer poses a risk above the range identified in the 
NCP to human health and no further action is required. Contaminated soil and debris have been removed and 
confirmation samples confnm that the risk has been reduced to less than 10" for r.esidentia1 receptors, 
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Table 6-20 
Organrc Compounds In Creek and Pond Confirmation S a ~ n ~ l e s  (Soil and Scdimcnt) 

Site 40 -Landfill No. 8 
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t Pond Sediment Sampk No. 
Avcraze I 

Nates: c = Aualyte not detected, followed by mcthod detectton lilnlt 
NL = RPRGnot listea 
m K  = Melllyl stnyl ketone 

?'RPH = 
Total Recoverable Pelrolculn H~OrocarQans 

= RPRG(Prelim!~wv Rcmediat~on Goal), Residential Soil (Set at 1x10" a d  HQ of I), EPA Rcglal~ IX, 1999 
= Cal-Maditied RPRG 

mgikg = milligrams Der kilogran 
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T a b l e  6-22 
Metals Concen t ra t ions  i n  Pond S u r f a c e  W a t e r  Conf i rma t ion  Samples 

S i t e  40 - Landf i l l  No. 8 

I 

C = 
* = 

1 = 
NL = 
ND = 
** = 

MCL = 
- - 

Analyte 

Ag 
As 
Ba 
Cu 
Pb 
Sb 
TI 
v 
Zn 

~ n i l y t e  not detected, followed by method detection limit 
Duplicate 
Result a between the PQL and MDL. Anayte was positively identified, but the concentration 1s uncertain. 
RPRG not listed 
Not detected 
Based on hardness of 290 m a  CaC03 

Sample No. 

- 
hlan~nium Cor~tumin~nt l.e\zl (1101 lidcu \v!lcrc none eslahlislizd). 
1:I'I:ti (Prelim~n~r? Kenicdial~oi~ Gwill), I'm \\'atc'r. El',\ Keg~oi~ IX, IYYY. 

I I I -- I 

Notes. Only those metals which were detected in at least one sample are shown 

AW-YA-01 
North Pond Surface 

Water  

2.8 J 
1.GJ 
192 3 
12.3 J 
0.65 J 
46.8 3 
0.99 J --- 
5 1 J  
32.5 J 

MRPA OU2 ROD (former March AFB) 

AW-YA-02- 
North Pond 

Surface Water  

24.1 J 
1.2 J 
193 J 
11.5 J 
0.63 J 
50.1 J 
<0.7 1 
5.8 J 
29 J 

Sprlng 
1994 

ND 
ND 
318 
ND 
ND 
ND 
ND 

r 57 
58 

Ambient Water  Quality 
C r i t e r ~ a  Aquatic Life 

( C h r o n r  o r  4-Day 
Average) 

0.12 
190 
NL 
28** 
7.8** 

30 
40 
NL 
260 

RPRGs (Tap Water)/MCL 

1801100 
0.045150 

2.60011.000 
1.40011,OOO 

NL150 
1516 
2.912 
260 

11.000 

Maxrmum West 
March 

Background- 
Groundwater 

ND 
ND 
516 
ND 
ND 
35.5 
183 
68.4 
58.8 



Site 42 - Building 3404 Transformers 

A quantitative risk assessment was not performed for Site 42 because of an impending removal action at the 
time of the R I  However, based on comparison to RPRGs, carcinogenic risks from exposure to PCB- 
contaminated soil were above the manageable risk range for residents and 2 x 10.' for industrial workers, 
indicating a need to mitigate the risk A removal action was conducted and contaminaied soils removed and 
disposed of off-Base. Confirmation samples showed minor residual PCB contamination in soils at Site 42 
(Table 6-23 and Figure 6-10). Residential risk to residual PCBs in soil is within the manageable risk range 
for carcinogenic risks and less than 1 for non-carcinogenic risks The carcinogenic risk to industrial receptors 
is less than l o 6  based on a RPRG of 0 '74 mgikg (updated 2002 RPRG) The site is currently owned by the 
County of Riverside,, 

There are no detected contaminants in groundwater at Site 42 and the removal action has eliminated the 
potential for contaminants to migrate to groundwater Therefore, the site has been cleaned to within the 
manageable risk range as identified by the NCP No further action is required for Site 42,, 

Transformer oils may be present in the concrete floor ofBuilding 3404 The Air Force attempted to remove 
the PCBs from the concrete Minimal levels of PCBs were lee  and have been encapsulated to prevent 
exposure The concrete is not addressed in this AFRPA OU2 ROD The County of Riverside has entered into 
a land use covenant with DTSC to ensure that the use of the building remains 1,estsicted to industrial activities. 

61.4 Summary of' Sites with Residual Contamination 

As discussed above, four OU2 AFRPA sites have residual contamination above the riskrange identified in the 
NCP A summary ofthe site risks is provided in Table 6-24 Table 6-24 includes the location of each site, the 
residual risk if any, and the identification of the contaminated media The Administrative Record contains 
documents with additional details regarding the site, locations, investigations, and, as applicable, the removal 
actions at the OU2 AFRPA sites. Included in the documents are figures and descriptions of' all activities 
including the confirmation sampling locations and results The selected controls and the description of the 
protectiveness to human health of these controls are discussed in Sections '7 and 9, 

Summary of' Sites with Residual Risks 

Site 4 - Landfill No.. 4 

Approximately 600,000 cubic yards of nou-hazardous waste is wholly contained within the engineered waste 
cells The engineered waste cells are located on the footprint ofthe former Landfill N o  4 and occupy 12 acres 
(see Figure 5-1) Currently, the site is fenced and maintained Exposures to the contained materials have not 
occurred However, exposu~-e to these contained wastes could occur if the waste cells are damaged or not 
properly maintained, 

Site 12 - Civil Engineer Yard 

The Civil Engineering yard occupies approximately 20 acres A non-CERCLApetroIeum hydrocarbon action 
was completed in the former wash rack area Although some amount of petroleum and metals were left in 
place, this cleanup action was closed without restrictions The 1- 1 DCE vapor in shallow soil was considered 
to pose a potential threat in the past However, as previously stated, 1-1 DCE is no longer considered a 
suspected human carcinogen, and 1-1 DCE vapors at Site 12 are no longer a threat to human health or the 
environment The only remaining contaminated media at Site 12 is a small area of groundwater contamination 
existing in the northwest section of'the site A precise volume and area of'contaminated soil and groundwater 
is not known However, the area of contamination does not extend beyond the site boundaries There are no 
current exposures because groundwater is not extracted. If' groundwater extraction wells were drilled, water 
users could be exposed to TCE and PCE by drinking and other uses of'the water,, 
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Table 6-23 
Analytical Results for PCBs by Isomer m Soil Samples 

Site 42 -Building 3404 Confirmation Samples 
(mg/kg) 

<0.0035 <0.0038 <0.0035 <0.0037 
Aroclor 1254 1 <0.01 <0.01 <0.01 <0.0084 <0.0091 <0.01 <0.0084 I <0.0088 

Aroclor 1260 1 0.64 0.031 0.041 1 0.061 0.056 I 0.017 1 0.008 1 0.23 

Sample No. 

AFRPA OU2 ROD (former March AFB) 

MARCH-42-TS 
S-SLO1 

MARCH-42-TS 
S-SL02 

MARCH-42-TS 
S-SL2-02 

MARCH-42-TS 
S-SL28 Sample No. MARCH-42-TS 

S-SL22 
MARCH-42-TS 

S-SL21 
MARCH-4ZTS 

S-SL29 

MARCH-42-TS 
S-SLO3 

MARCH-42-TS 
S-SL30 

MARCH-42-TS 
S-SLO4 

MARCH-42-TS 
S-SLOS 

MARCH-42-TS 
S-SL2-24 

MARCH-42-TS 
S-SL23 

MARCH-42-TS 
S-SL24 

MARCH-42-TS 
S-SLO6 

MARCH-42-TS 
S-SLOS 



AFRPA OU2 ROD (former March AFB) 



THIS PAGE INTENTIONALLY LEFT BLANK 

AFRPA OU2 ROD (former Mach AFB) 6-64 



BLDG 3404 

BLDG 3403 

CONFIRMATION PCB SAMPLE LOCATION 

PREVIOUS PCB SAMPLE AREA 
(EARTH TECH 1993) 

a APPROXIMATE EXTENT OF ASPHALT 
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Table 6-24 

Notes: All sites are located on Figure D-1 

Site 17 -Swimming Pool Fill 

Approximately 1,000 cubic yards of PCB contaminated soil remains in the subsurface over an area of' 
approximately 5,000 square feet beneath the former swimming pool structure (see Figure 5-3) There are no 
current exposures because the contaminated soil is covered with over 8 feet of'uncontaminated soil However, 
exposures could occur if excavation over 8 feet in depth came in contact with the contaminated soils or 
brought these soils to the surface where additional exposures could occur by contact or inhalation of dust,, 

Site 19 West March Sludge Drying Beds 

Approximately '7,000 cubic yards of' surface and near-surface soil contamination (PAHs, PCBs, hexavalent 
chromium, and thallium) is estimated to exist over the approximate ' 7 5  acre site in the area of'the sludge 
drying beds (see Figure 5-4) There is no consistent pattern to the contamination throughout the site,. 
However, sampling showed the contamination was concentrated near the sludge beds Exposures to the 
contaminated soil could occur to current or future workers at the site if' they come in contact with the 
contaminated soils or inhale dust,, 

6.2 ECOLOGICAL RISK ASSESSMENT 

An ecological risk assessment was conducted, as appropriate, to evaluate the potential for site contamination 
to adversely affect the local ecological receptors Ecological risk was evaluated for West March sites only,, 
Main Base areas are highly developed (Sites 12 and 17), p~imarilycomprised of'landscaping, buildings and/or 
pavement These areas offer habitat to very few wildlife species compared to the open areas of' rural West 
March Routine Main Base activities are also likely to disturb the majority ofwildlife Similarly, ecologicai 
risks were not evaluated for West March Sites 35 and 42, which are in developed areas Like the Main Base, 
potential habitats at these sites are restricted by buildings, pavement, and human activities. No ecological risk 
assessments were performed for sites where no contamination was found (Sites 22 and 23) A quantitative 
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ecological risk assessment was conducted for three West March sites: Site 19, Site 25, and Site 30 No 
quantitative ecological risk assessments were performed for the following sites where removal actions were 
completed: Sites 3, 6,20,24,26, and 40 

Site-specific ecological risk assessments at OU2 included problem formulation and preliminary scoping 
assessment of the potential for adverse ecological impacts 

If the preliminary scoping assessment indicated that the potential for adverse ecological impacts exists, either 
a quantitative ecological risk assessment or a risk management action was recommended If a removal was 
conducted at a site, the Air Force, EPA, and DISC agreed that a quantitative ecological risk assessment for 
pre-removal conditions would be of limited value (given that the contaminated material no longer exists) and 
would not be included, except for Site 2 5  However) if no removal action had been conducted, a quantitative 
predictive ecological risk assessment was performed The quantitative predictive ecological risk assessment 
built upon information developed in problem formulation and consisted of exposure assessment, effects 
assessment, and risk characterization, 

Prior to the quantitative risk assessment, problem formulation was used to identify the major factors to be 
considered and established the focus of the ecological risk assessment Problem formulation set the scope of 
the risk assessment and ensured that exposue scenarios most likely to contribute to ecological risk were 
evaluated 

Findings and conclusions for quantitative and qualitative ecological risk assessments are summarized below 
on a site-specific basis 

6..2..1 Qualitative Risk Assessments 

The qualitative risk assessments included a preliminary scoping analysis and evaluation of potential impacts. 
This preliminary scoping assessment evaluated whether there a1.e any habitats or biological receptors of' 
concern present at the site; potentially harmful chemicals released fsom or present at the site; and finally, any 
potentially complete exposure pathways through which biological receptors may be exposed to chemicals A 
potential for adverse ecological impacts existedprior to removal actions at sites including Site 3,6,20,24,25, 
26, and 40 because receptors of regulatory and ecological concern had been identified, 

The qualitative ecological risk assessment performed for the sites where removal actions have occurred 
concluded that, in general, the removal actions had removed primary contaminants of ecological concern 

Data collected fiom the sediments in the pond at Site 40 after the removal action, indicate that the mercu y, at 
the detected concentrations, may present a threat to ecological receptors The Air Force has reviewed the 
matter with the regulators and concluded that the available information does not indicate that a response action 
is required at this time Although there is some reason for concern regarding the mercury levels in the 
sediment, a mitigation action such as removing sediments or lining the pond with insert material such as rock 
such that ecological receptors will not be exposed to the sediments, would adversely impact a substantial 
portion of the wetlands ecosystem The Air Force has determined that actions taken to prevent ecological 
exposures would be more detrimental to the wetland habitat at Site 40 than leaving the sediment in place In 
light of'the existing uncertainty, however, the Air Force will monitor the condition of the pond sediments,, 
Within 2 years, the Air F orce will conduct a further ecological evaluation to determine if the above conclusion 
remains valid This evaluation will include a screening ecological risk assessment, i e  , the first two steps 
described in EPA's 199 7 Ecological Risk Assessment Guidance 
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6.2,.2 Quantitative Ecological Risk Assessments 

Quantitative ecological risk assessments were prepared for Sites 19, 25, and 10 by the methods previously 
described The quantitative ecological risk assessment performed for Site 25 showed negligible potential for 
adverse ecological impact to SKR using conservative assumptions None ofthe other representative species 
for which sufficient applicable toxicity data are available had HI values above 1 The majority of HIS are two 
to five orders of' magnitude less than 1 The results of the conservative, quantitative and predictive risk 
assessment, therefore, point to a negligible potential for adverse ecological impacts In addition, all landfilled 
materials and some soils were removed after the risk assessment was completed and the site has been 
backfilled, reducing potential risk fiom past site activities beyond that reported in the risk assessment, 
Because of the removal action and the low HIS calculated for Site 25, a further discussion ofthe quantitative 
risk assessment for Site 25 will not be presented,, 

Site 19 - West March SIudge Drying Beds 

The purpose ofthe ecological risk assessment was to evaluate the potential for adverse ecological effects that 
may occur as a result of past activities at Site 19, the Sludge Drying Beds This site supports small meas of highly 
disturbed, sparse nou-native grassland vegetation with no sensitive habitats. 1-215 lies to the east of Site 19 and 
private cultivated land lies to the south Areas immediately surrounding Site 19 are either developed or 
dominated by non-native grassland vegetation Although the planned use of Site 19 is induskial ( i e ,  wastewater 
treatment), the ecological risk assessment was performed assuming that this site will support non-native grassland 
species,, 

I'he potential biological receptors of concern and the assessment endpoint were selected to evaluate to reflect 
concerns at respective levels of biological organization, including individual level impacts for receptors of 
regulatory concern and population level impacts for receptors of ecological concern. 

The selected receptors ofconcern are listed in Table 6-25 Based on historical observations, recent surveys, 
and interviews with Base and regulatory biologists, Site 19 supports no receptors of commercial or 
recreational concern Therefore, no assessment endpoints for receptors of commercial or recreational concern 
were established,, 

The preliminary scopu~g assessment evaluated whether there were any habitats or biological receptors of concern 
present at the site and potentially harmful chemicals released from or present at the site Also evaluated was 
the potentially complete exposure pathways through which biological receptors may be exposed to chemicals, 

A potential for adverse ecological impacts exists at Site 19 as receptors ofregulatory and ecological concern 
have been identified Also, chemicals of' potential ecological concern (COPECs) were identified in 
biologically accessible soils and confmed air spaces of'bu~rows with the potential for an adverse ecological 
impact. Additionally, the potentially complete exposure pathways linking secondary sources of COPECs to 
biological receptors of concern were identified for this site The primary ecological concerns at varying 
exposure pathways at Site 19 included the potential for a decline in populations of grassland plants due to the 
uptake of COPECs in soils or a decline in populations of invertebrate decomposers due to the uptake of 
COPECs in soils Another primary ecological concern at Site 19 was the potential for decline in populations 
ofherbivorous birds and mammals due to the ingestion of COPECs in soils and plant tissues Dermal contact 
with COPECs in soils and the potential for inhalation ofvolatileCOPECs emitted from soils into confined air 
spaces of burrows were also exposure pathways of ecological concern at this site for herbivorous birds and 
mammals. Decline in populations ofpredatory birds and mammals due to ingestion of COPECs in soils and 
prey tissues and dermal contact by burrowing species with COPECs in soils are also exposure pathways that 
required assessment at Site 1 9  Finally, decline in populations of'burrowiug species of predatory birds and 
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mammals due to inhalation of volatile COPECs emitted from soils into confined air spaces of burrows was a 
exposure pathway of ecological concern at Site 19 

The ecological risk assessment for Site 19 also included an analysis of'health impacts to individuals for species 
of regulatory concern due to ingestion of COPECs in soils and prey tissues, dermal contact by burrowing 
species with COPECs in soils, and/or inhalation by burrowing species ofvolatile COPECs emitted fiom soils 
into confined air spaces ofburrows,, 

The exposure evaluations provided conservative estimates of environmental COPEC exposures to 
representative species Concentrations of COPECs were modeled for inhalation exposures Chemical- 
specific bioconcentsation andlor biotr'ansfer factors were used to calculate exposures to the selected 
representative receptors of ecological concern 

Toxicity data for each COPEC was obtained fiom a review of available literature and toxicity databases, 
Whenever available, chronic No Observable Adverse Effect Level (NOAEL) data for mortality or reproductive 
effects were used to develop the reference toxicity value (RTV) Chronic NOAEL data for physiological or 
pathological effects were also used, as  these responses are protective of mortality and reproduction The 
uncertainty factors used to extsapolate from the observed endpoint to an estimated mean chronic NOAEL are 
detailed in Table 6-26, 

Table 6-25 
Assessment Endpoints for Site 19 - - - - 

I Receptor of Concern Status Assessment Endpoint J 
Receptors of Regulatory Concern 

Red diamond rattlesnake CSC • 

California horned latk CSC 
Loggerhead shrike F C2 
Cooper's hawk CSC 
Ferruginous hawk CSC, FC2 
Northern harrier CSC 
Golden eagle CSC 
Burrowing owl CSC 
Stephens' kangaroo rat FElSE 
Los Angeles little pocket mouse CSC, FC2 
San Diego black-tailed jackrabbit CSC, FC2 

Receptors of Ecological Concern 
Non-natme grassland plants . 
Invertebrate decomposers 
Herbivorous birds 
Herbivorous mammals 
Predatory buds . 
Predatory mammals 

Potential adverse health effects to individuals, 
including but not limited to mortality, 
reproductive impairment, and developmental 
abnormalities 

Potentially significant reduction in population 
abundance or reproduction for member 
populations of receptors of ecological concern 

Potentially significant reduction in abundance of 
plant and animal populations that are required 
habitat or important food items for identified 
receptors ofregulatory concern. 

Notes: CSC = California Species of Special Concern 
.A 

FC2 =Federal Candidate 2. Threatened and Endaneered Soecies u 

FEISE = Federal Endangered Species and State Endangered Species 
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Table 6-26 
Uncertainty Factors Used to Extrapolate from Observed Endpoint 

to Estimated Mean Chronic NOAEL 

These endpoint-to-chronic NOAEL uncertainty factors were developed based on a review of a toxicity 
database and were always used to lower available toxicity values to a chronic NOAEL-equivalent ( i e ,  a more 
sensitive toxicity value),, 

Based on these conservative assumptions and the calculated exposure point concenttations, the quantitative 
risk assessment for Site 19 identified risk to some of the selected ecological receptors from exposure to 
contaminated soils (Table 6-27) 

For each repr.esentative species, three HIS were calculated for each COPEC as defined as follows For the 
maximally exposed individual who is the most sensitive to COPEC exposuses, and to estimate the upper 
bound of'risks, maximum HI is calculated as follows: 

Maximum HI = C(Maximum Exposure /Minimum RTV) (1) 

When the risk for the typically exposed individual who has an average sensitivity to COPEC exposures and to 
estimate the average risk, mean HI is determined as follows: 

Mean HI = Ewean Exposure / Mean RTV) (2) 

Finally, to estintate risks for the minimally exposed individual who is the least sensitive to COPEC exposures 
and estimate the lower bound of risks, minimum HI is calculated as follows: 

Minimum HI = G(Minimum Exposure I Maximum RTV) (3) 

These endpoint-to-chronic NOAEL uncertainty factors were developed based on a review of a toxicity 
database and were always used to lower available toxicity values to a chronic NOAEL-equivalent ( i e ,  a mose 
sensitive toxicity value), 

Based on these conservative assumptions and the calculated exposure point concentrations, the quantitative risk 
assessment for Site 19 identified risk to some of the selected ecological receptors from exposure to 
contaminated soils (Table 6-2 7) 

For each representative species, three HIS were calculated for each COPEC as defined as follows For the 
maximally exposed individual who is the most sensitive to COPEC exposures, and to estimate the upper 
bound of risks, maximum HI is calculated as follows: 

Maximum HI = z(Maximum Exposure I Minimum RTV) (1) 

When the risk for the typically exposed individual who has an average sensitivityto COPEC exposures and to 
estimate the average risk, mean HI is determined as follows: 

Mean HI = z(Mea11 Exposure / Mean RTV) (2) 

Finally, to estimate risks for the minimally exposed individual who is the least sensitive to COPEC exposures 
and estimate the lower bound of risks, minimum HI is calculated as follows: 

Minimum HI = E(Minimum Exposure /Maximum RIV) (3 ) 
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Table 6-27 
Summary of Ecological Risk, HI>1 

Site i9 

Copper Earthworms 
Herbivorous Buds 

House Finch 
Herbivorous Mammals 

SKR 

Deer Mouse 

Plant S~ecies 
Non-native Plants 

Foxtail Chess and 

Mercury 

COPEC Species 

2 4 87 8 8 78 

18 1 298 

5 3 68 6 
3 18 41 5 
15.4 4 75 
1 .O 304 - 

8 08 80 8 

Mercury 
4-Chloroaniline 

Mercury 
4-Chloroaniline 

H B 1  

COPEC = Chemical of'Potential Ecological Concern 

Animal Species 
Invertebrate Decomposers 

Redstem Filatee 

The maximum and minimum HIS sets upper and lower bounds on risks likelyto be experienced byrepresentative 
species For Site 19, HIS were found to be less than 1 for most representative species for which sufficient 
toxicity data are available,. This indicates that, for most receptors of concern, the potential for adverse impacts 
fsom exposure to most COPECs is negligible,, 

Minimum Mean Maximum 

- - 

The quantitative risk assessment conducted at Site 19 identified the copper) hexavalent chromium, mercury, 
molybdenum, nickel, toluene, PAHs, PCBs, chlorinated pesticides, and 4-chloroaniline in soil as chemicals of' 
concern. For most non-native grassland and riparian representative species, the risk assessment identified a 
negligible potential for adverse ecological effects from exposure to hexavalent chromium, molybdenum, 
nickel, toluene, PAHs, PCBs, and chlorinated pesticides ( i e ,  HI less than 1) 

Notes: HI = Hazard Index 

Potential adverse ecological impacts were identified to invertebrate decomposers fiom exposures to copper; 
herbivorous birds from exposures to mercury; herbivorous mammals from exposures to mercury, and 
4-chlomaniline; and non-native grassland plants from exposures to copper as shown in Table 6-27,, 

There is likelihood that the calculated values overestimate risk to receptors at Site 1 9  Risks h m  exposure to 
mer.cury, detected in eight of 28 soil samples analyzed, are likely overestimated because the maximum 
concentration ( 2  12 m a g )  was used in the risk evaluation The average concentration of the remaining 2 1 
samples was 0 0 5  m a g ,  nearly 40 times less than the valueused to determine risk Furthermore, distribution 
patterns ofmercury in soil indicate that occurrences may be localized and would, therefore, probably not cause 
population-wide impacts,. The maximum concentration of copper was also used, which would likely 
overestimate risks In addition, risks fiom exposure to 4-chlomaniline were likely also overestimated because 
the compound was found in only two of3'7 (or about five percent) soil samples analyzed. Conservative 
assumptions have also been used when estimating risk from volatile ocganic compounds in burrow areas by 
assuming lack ofair circulation in burrows, 

The risk assessment concluded that damage to receptors of concern fiom remediation of'the entire site would 
probably cause more damage, due to destruction and loss of habitat, than if the contaminants were left in 
place Further, the unfavorable conditions at Site 19, produced by current and continued human activities, 
would prevent the establishment of significant populations ofwildlife species and that any wildlife routinely 
seen at the site is likely tolerant of' human activity and disturbance Finally, the distribution of'COPECs in 
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Table 6-27 indicates that deleterious exposures would be localized and therefore not likely to cause population- 
wide impacts to species of concern 

Site 30 - Construction Rubble Burial Site 

The purpose of the ecological risk assessment was to evaluate the potential for adverse ecological effects that 
may occur as a result of past activities at Site 30, Construction Rubble Site This site is located in the SKR 
management area Site 30 and areas surrounding the site are dominated by disturbed non-native grassland 
vegetation f i e  site includes an ephemeral pond, bordered by willows 

The potential biological receptors of concern and the assessment endpoint were selected to evaluate concerns 
at respective levels of biological organization, including individual level impacts for receptors of regulatory 
concern, and population level impacts for receptors of ecological concern 

The selected receptors of concern are listed in Table 6-28,, Based on historical observations, recent surveys, 
and interviews with Base and regulatory biologists, Site30 supports no receptors of commercial or 
recreational concern Therefore, no assessment endpoints for receptors of'commercial or recreational concern 
were established, 

A preliminary scoping assessment was performed, as discussed under the ecological risk assessment for 
Site 30. The potential for adverse ecological impacts due to exposure to groundwater in non-native grassland 
habitat at Site 30 does not exist because groundwater is inaccessible to non-native grassland receptors of 
concern However, the potential for adverse ecological impacts due to exposure to soils to terrestrial receptors 
of regulatory and ecological concern existed at Site30 Also, COPECs were identified in biologically 
accessible soils and confined air spaces of burrows with the potential for an adverse ecological impact. 

Additionally, the potentially complete exposure pathways linking secondary sources of COPECs to biological 
receptors of concern were identified for this site 

The primary ecological concerns in non-native grassland habitat at Site 30 included the potential for a decline 
in populations ofnon-native grassland plants due to the uptake of COPECs in soils or a decline in populations 
of'inve~tebrate decomposers due to the uptake of COPECs from soil Another primary ecological concern at 
Site 30 was the potential for decline in populations of herbivorous birds and mammals due to the ingestion of 
COPECs in soils, surface water (at the ephemeral pond), and plant tissues Dermal contact with COPECs in 
soils and the potential for inhalation of volatile COPECs emitted from soils into confined air spaces of 
burrows were also exposure pathways of' ecological concern at this site for herbivorous birds and mammals, 

Decline in populations of predatory birds and mammals due to ingestion ofCOPECs in soils, surface water (at 
the ephemeral pond), and prey tissues and dermal contact by burrowing species with COPECs in soils are also 
exposure pathways that required assessment at Site 3 0  Finally, decline in populations ofburrowing species of 
predatory birds and mammals due to inhalation of volatile COPECs emitted ffom soils into confmed air spaces 
ofburrows was an additional exposure pathway of ecological concern at Site 30,, 

Potential health impacts to individuals for species of regulatory concern are also ecological concerns in the 
non-native grassland habitat at Site 3 0  This was based on ingestion by the individual of COPECs in soils, 
surface water (at the ephemeral pond), and prey tissues and dermal contact by burrowing species with COPECs 
in soils plus the inhalation by burrowing species of volatile COPECs emitted from soils into confined air 
spaces of burrows 
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Table 6-28 

Red diamond rattlesnake CSC including but not limited to mortality, reproductive 
California horned lark CSC impairment, and developmental abnormalities 
Loggerhead shrike F C2 
Cooper's hawk CSC 
Ferruginous hawk F C2 
Northern barrier CSC 
Golden eagle CSC 
Burrowing owl CSC 
Stephens' kangaroo rat FEISE 
Los Angeles little pocket mouse CSC,FC2 
San Diego black-railcd jacklabbit . .  . CSC.FC2 

I Receptors of Ecological Concern 
Non-native ~rassland plants Potentiall\ sianificant lcduction in population 
~nve~tebrate~decom~o&s 
Herbivorous buds 
Herbivorous mammals 
Predatory buds 
Predatory mammals 

. - - .  
abundance or reproduction for member populations 
of receptors ofecological concern, 
Potentially significant reduction in abundance of 
plant and animal populations that are required habita 
or important food items for identified receptors of 
regulatory concern 

&a%--* 
r$Jw***,f&* 

Coastal western whiptail PC2 Potential adverse health effects to individuals, 
Orange-throated whiptail 
San Diego horned lizard 
Least Bell's vireo 
Yellow warbler 
Willow flycatch 
California horned lark 
Loggerhead shrike 
Cooper's hawk 
Ferruginous hawk 
Northern harrier 

F C2 including but not limited to mortality, reproductive 
CSC impairment, and developmental abnormalities 
FEISE 
CSC 
F CEISE 
CSC 
F C2 
CSC 
CSC,FC2 
CSC ~ ~ ~ 

I Golden eaele CSC .-. 

CSC,FC2 ~~~~&~~ m 2 J -  WRLR+&m?. xamrarVW+ 
.#a%&- .a , #&$ *~b**mz&r&&&g*&~~&~&g-~~ 

Willow riparian and aquatic plants Potentially significant reduction in population 
Invertebrate decomposers 
Amphibians 
Aquatic birds 
Herbivorous birds 
Herbivorous mammals 
Predatory buds 

. - . . 
abundance or reproduction for member populations 
ofreceptors of ecological concern, 
Potentially significant reduction in abundance of 
plant and animal populations that are requited habitat 
or important food items for identified receptors of 
regulatory concern 

I Predatory mammals 
Notes: CSC = California Species of Special Concern 

FC2 = Federal Candidate 2, nreatened and Endangered Species 
FE ISE = Federal Endangered Species and State Endangered Species 
FSE ISE =Federal Sensitive Species and State Endangered Species 
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Although shallow groundwater in riparian habitat at Site 30 is accessible to deeper-rooted riparian plants (e g ,  
willows), the potential for adverse ecological impacts due to exposures to groundwater did not exist because 
no chemicals were identified as COPECs in shallow groundwater In addition, no volatile organic compounds 
were detected in soils or shallow groundwater in this habitat; therefore, the inhalation of air in underground 
burrows poses no risk to fossorial animals in the willow riparian habitat at Site 3 0  However, a potential for 
adverse ecological impacts exists in willow riparian habitat at Site 30 because receptors of regulatory and 
ecological concern were identified at this site, Also, COPECs were identified in biologically accessible soils 
and confined air spaces of burrows Finally, potentially complete exposure pathways linking secondary 
sources of COPECs to biological receptors of concern were identified. 

The primary ecological concerns in willow riparian habitat surrounding the ephemeral pond at Site 30 
included the potential for decline in populations of emergent aquatic plants due to the uptake of COPECs in 
sediments Decline in populations of willow riparian herbaceous plants and trees due to the uptake of 
COPECs in soils was also an ecological concern in this habitat as was the decline in populations of willow 
riparian invertebrate decomposers due to the uptake of COPECs in soils 

For the willow riparian habitat at Site 30, potential decline in populations of waterfowl due to ingestion of 
COPECs in sediments, pond surface wateI, and aquatic plant tissues was another ecological concern The 
potential for decline in populations of willow riparian herbivorous birds and mammals due to ingestion of 
COPECs in soils, pond surface water, and plant tissues, and dermal contact by burrowing species with 
COPECs in soils were other ecological concerns at Site 3 0  Potential decline in populations of predatory 
birds and mammals due to ingestion of COPECs in soils, pond surface water, and prey tissues, and dermal 
contact by burrowing species with COPECs in soils were also ecological concerns at Site 3 0  Finally, health 
impacts to individuals for species of regulatory concern due to ingestion of COPECs in soils, pond surface 
water, and prey tissues, and dermal contact by bu~rowing species with COPECs in soils were considered 
concerns during the ecological risk assessment at Site 30 

Exposure evaluations, selection of toxicity data, and the quantitative risk assessment for Site 30 were 
performed as discussed for Site 19 above 

The quantitative risk assessment conducted at this site identified arsenic, molybdenum, selenium, silver, 
I,l,l-trichloraethane (I,I,I-TCA) and dioxins/furans as chemicals of concern in soil, and ethylbenzene, 
toluene, and xylene as chemicals of concern in soil gas For most non-native grassland and riparian 
representative species, the risk assessment identified a negligible potential for advexse ecological effects fiam 
exposure to arsenic, selenium, silver, 1,1,1-TCA, and dioxin/furans Negligible risk was also identified to 
resident aquatic wildlife from arsenic and selenium in surface water with maximum concentsations of these 
substances below the EPA National Ambient Water Quality Criteria for the Protection of Freshwater Life, 
Exposure to ethylbenzene, toluene, and xylene was considered inffequent because these compounds were 
detected in only two of 11 1 soil gas samples, These compounds are, therefore, not expected to have an 
adverse impact on ecological receptors, 

Potential adverse ecological impacts were identified to plant species, herbivorous birds, herbivorous mammal 
from exposures to COPECs identified at Site 30 as detailed in Table 6-29 

Ihere is a likelihood that the calculated values overestimate risk to receptors at Site 30 The COPEC, 
1,1,1-TCA, was detected in two of nine soil samples collected in non-native grassland habitat at Site 30 
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A review of the laboratory analysis indicated that this compound may be a laboratory contaminant, but for 
conservatism, the compound was carried through the risk assessment process For I,l,l-TCA, a maximum 
concentration of 0 003 mgkg and a minimum concentration of00002 mgikg wer.e repor.ted and the 95% Upper 
Confidence Limit OJCL) was calculated to be approximately 441 mgkg, over 170,000 times the maximum 
observed concentration Based on soil psope~ties for Site30, soils would be saturated with l,l,l-TCA at a 
concentration of 252 mgikg. Therefore, due to this statistical aberration the exposure concentration used in the 
risk assessment exceeded soil saturation levels, which is impossible When using the maximum observed soil 
concentration, the maximum HIS were reduced by over 10,000, resulting in maximum HIS less than one, 
Selenium was detected in only the sediment samples collected at Site 30. The selenium is expected to be 
concentrated in the pond sediments It is probably indicative of background concentrations and comparison to 
soil background would show elevated concentrations Therefore, sediment exposures would likely be 
overestimated by use ofthe detected concentration and further overestimated by use of 95% UCL concentrations, 
Silver was detected in only two samples out of28 and molybdenum in seven samples out of28 samples from the 
depth of interest for ecological risk assessments, and as with selenium use ofthe 95UCL concentrations would 
overestimate risks, 

Table 6-29 
Summary of Ecological Risk, HI>1 

Site 30 

The risk assessment concluded that damage to receptors ofconcern from remediation ofthe entire site would 
probably cause more damage, due to destruction and loss ofhabitat, than ifthe contaminants were lefi in place. 
Additionallv. ifthe site is develooed for industrial ourooses, no habitat would remain Therefore, no further 
action is app;opriate for Site 30  kinally, the distridutiin of COPECS in Table 6-29 indicates that deleterious 
exposures would be localized and therefore not likely to cause population-wide impacts to species of concern,, 

Species 
Animal Species 

Herbivorous Buds 

House Finch 

Herbivorous Mammals 
Deer Mouse 

SKR 

Plant Species 
Non-native Plants 

Foxtail Chess and 
Redstem Filaree 
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Notes: HI = Hazard Index 
COPEC = Chemical of' Potential Ecological Concern 
1 = The mean HI provides an estimate of ~ i s k  to the average individual ofa population, i e ,  

lisk due to COPEC exposures 

HIzl 
Minimum ~ e a n '  Maximum 

492  
151 

1 54 46 2 
5160 150,000 

754 
2 4 

1'760 22,300 

2.58 25 8 
2.54 25.4 

Habitat COPEC 

Grassland 
Riparian 

Grassland 
Grassland 
Grassland 
Riparian 
Grassland 

Grassland 

Molybdenum 
Selenium 

Molybdenum 
l , I , l -ICA 

Molybdenum 
Selenium 
I,I,l-TCA 

Molybdenum 
Silver 







The following sections are summaries of groundwater and soil cleanup alternatives evaluated during the OU2 
FS Remedial alternatives were developed for those sites with identified risk 

As previously discussed, some of'the sites addressed in the AFRPA OU2 ROD will not require action for one 
or more of'the following r.easons: (1) no contamination was found dusing the OU2 RI; (2) contamination found 
at the site does not pose a r isk to human health or the environment; or (3) contamination has been removed and 
the remaining contamination, if any, is within the risk range identified in the NCP and does not pose an 
unacceptable risk 

Contamination was not detected at Site 22 or 23 duringthe OU2 R I  The risk assessment for Site 30 shows no 
risk above the risk range identified in the NCP Sampling following the removal action at Site 40 shows no 
human health risk above the iisk range identified in the NCP Mercu~y detected in pond sediments may be a 
concern for ecological receptors and will be addressed as previously discussed (Section 5 1 14, Page 5-17) 
Sampling following removal actions at Sites 3, 20, 24, 25, 26, 35, and 42 confirmed that the residual 
contamination levels are protective of' human health and the environment Details of the investigation are 
provided in Sections 5 and 6 of' this ROD The remaining sites (Sites 6, 12, 17, and 19), which have 
contamination requiring response actions, are discussed below 

The objective of'the remedial actions for the AFRPA OU2 ROD sites at March AFB is to assure that human 
health and the environment will be protected before and after the property is transferred and used for the 
expected future use This objective will be achieved at the four sites requiring further response actions by 
limiting fume use of the property and the groundwater underlying them, as applicable To prevent 
unacceptable risks to human health and the environment, the selected restrictions will, among other things, 
prohibit residential and other uses,, 

At Site 6, there are additional restrictions detailed in the Operations andMaintenance Workplan .- Operable 
Unit 2, Site 6, LandfilliVo 4 - March Air Force Base, Cal$omia (July 1999) ("Site 6 O&M Work Plan") to 
assure protection of the engineered waste cells constructed during the removal action and to ensure that the 
wastes will be contained. Requirements for maintenance and monitoring of the engineered waste cells are 
described in Title 2 7 of the California Code of'Regulations ("Title 2 7") The groundwaterat the AFRPA OU2 
sites is not now used for drinking, irrigation or any other purpose However, the groundwater is considered a 
potential drinking water source, and as such, the objective of' any remedial actions for groundwater for the 
AFRPA OU2 ROD sites at March AFB that require action, is to restrict the use of groundwater untii 
monitoring shows the concentration of contaminants are below MCLs Of the OU2 sites, only Sites 6 and 12 
require action for groundwater At Site 6, engineering controls are in place to prevent groundwater contact 
with the waste Groundwater monitoring is and will be performed as required by Title27 and the Site 6 O&M 
Work Plan At Site 12, restrictions will be placed on groundwater use until contaminant levels in groundwater 
decline to below MCLs The groundwater monitoring at Site 12 is and will be performed as p a t  of'the 
comprehensive groundwater-monitoring program under the Quality Program Plan - Long-Term Groundwater 
Monitoring, Long-Term Operation, and Long-Term Operation and Maintenance Programs, March ARB, 
Calijiornia (September 2000), as amended and supplemented ("March ARB Quality Program Plan") 
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The site-specific remedial action objectives are: 

Site 6 

Limit use of the property to prevent unacceptable risk 
Prevent exposure to landfill waste and landfill gases 
Prevent or minimize migration of landfill contaminants to vadose zone and to groundwater and 
protect water quality 
Protect remedial system from damage and ensure the integrity of waste cells and associated 
systems 

Site 12 

Prevent exposure to contaminated groundwater 
Ensure the integrity of the groundwater monitoring system 

Site 17 

Limit use of the property to prevent unacceptable risk 
Prevent exposure to contaminated soil 

Site 19 

Limit use of the property to prevent unacceptable risk 
Prevent exposure to contaminated soil 

7.2 REMEDIAL ALIERNAIIVES FOR SOIL AND GROUNDWAIER 

This section discusses response actions to address the AFRPA OU2 soil and groundwater Not all response 
actions described below were evaluated for each site, The actions evaluated for each site were selected based 
on current site conditions, including the results of previous removal actions at Sites 6, 12 and 1 7 If removal 
actions were completed for the site, only theNo Action Alternative and ICs ~lternative were evaluated The 
removal action process evaluated other remedial alternatives, including alternatives resulting in unrestricted 
land use Detailed descriptions of'the evaluated tseatment methodologies are provided in Section 2 5 ofthe 
FinalRemedialhvertigation/FeasibiIityStudy (RVFV Operable Unit #2, March Ail For.ce Base (AFB), July 
1997 The Air Force will conduct five-year reviews to ensure the continued protection ofhuman health and the 
environment, as specified in CERCLA and the FFA, 

Selected remedies must comply with applicable or relevant and appropriate requirements (ARARs) The 
ARARs for Sites 6, 12, 1'7, and 19 are listed in Appendix C In accordance with the March AFB Federal 
Facilities Agreement, the parties agree that the selected remedies meet or exceed all applicable or relevant 
and appropriate federal and state laws and regulations to the extent required by CERCLA Section 121 
(42 U S  C 5 9621) Subject to that prior agreement and the selection of remedies for the sites in this ROD, 
the State's authority to bring actions based on violations of State law or regulation that may threaten human 
health or the environment, or to otherwise enforce such State legal authority, is not impaired by that authority 
not being listed as an ARAR in this ROD 
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No Action.. 

The No Action Alternative must he evaluated at each site as a basis for comparison of existing site conditions 
with other proposed alternatives Under this alternative, no action would be taken to address gtoundwater or 
soil contamination or to minimize further contaminant releases 

ICs Alternative. 

ICs are being applied to onlyfour sites (see figure 7-1) ICs for Site 6 and Site 12 ase intended to preserve the 
engineering controls and groundwater monitoring systems previously implemented through removal actions 
and to prevent or limit exposure to contaminants The ICs are non-technical, non-engineering actions that 
support or complement the required landfill post-closure actions and groundwater monitoring being performed 
under the March ARB Quality Program Plan At Sites 1 7 and 19, the ICs ase the onlyremaining component of 
the remedy, 

Specific language is included in this ROD regarding implementation, monitoring, and enforcement of the 
selected ICs Therefore, compliance with the terms of this ROD will he protective ofhuman health and the 
environment. Because the restrictions ase specifically described in Section 9 and the means for implementing 
the reshictions are detailed in Section 7, it is not necessary for the Air Force to submit any new post-ROD, IC 
implementation documents, such as a Land Use Control Implementation Plan (LUCIP), a new O&M plan or a 
Remedial Action (RA) work plan The existing Site 6 O&M Work Plan will be revised to include the 
restrictions as well as the implementation, monitoring, reporting and enforcement measures described in 
Section '72 1, "ICs Alternative" The Air Force in its discretion, may develop one or rnore such documents, 
and will provide USEPA and the State of California any implementation documents it develops, 

As part of theNPL deletion process, EPA must make the determination that the remedial action for OU2 has 
achieved its objectives In this case, because the OU2 remedy consists of ICs only, EPA's determination that 
the remedy achieved its protectiveness objectives will be made based on the IC annual monitoring reports, so 
long as adequate information is provided in the reports 

The ICs Alternatives include various enforceable use restrictions and land use controls on the use of the 
property and groundwater The Air Force is responsible for implementing, maintaining, monitoring and 
reporting the remedial actions (including institutional controls) before and after pmperty transfer The Air 
Force will exercise this responsibility in accordance with CERCLA and the National Contingency Plan (NCP) 
Any grantee of property constrained by ICs imposed in their deed may request modification or termination of 

the ICs  Any modification or termination must be approved by the Air Force, USEPA, and the State of 
California, 

The regulatory agencies may conduct inspections of operations and maintenance activities and ICs at Sites 6, 
12,17, and 19 and groundwater monitoring at Sites 6 and 1 2  The Air F orce will continue to pmvide access to 
the property for those purposes, as required under the F ederal Facilities Agreement, and the deed transferr ing 
the property will reserve a right of access to the property for those purposes for itself; USEPA, and the State of 
California, 

During the time between adoption of this ROD and deeding of the property, equivalent restrictions are 
implemented by lease terms The parcels of property encompassing Sites 12, 17 and 19 are currently 
leased in furtherance of conveyance to the March Joint Powers Authority under Air Force Lease No, 
BCA-MAR-13-00-0101(2000) ("Master Lease") The lease restrictions are in place and operational and will 
remain in place until the property is transferred by deed, At the moment of deed transfer, the lease restrictions 
will be superseded by the restrictions to be included in the federal deed and the State Land Use Covenant 
described in this ROD 
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The property encompassing Site 6 is currently retained by the Air Force The existing Site 6 O&M plan 
prohibits access and use except for activities directly related to the operation and maintenance of'the IandfiIl 
remedy Upon deed transfer, the lease and its restrictions will terminate and the restrictions the federal deed 
and the State Land Use Covenant described in this ROD will become effective For any property bansferred to 
another federal agency, the transfer document will provide that the agency will incorporate the restrictions into 
its land use comprehensive plan and include the restrictions in any transfer to another federal agency or future 
deed to a non-federal entity 

Meeting remedial action objectives shall be the primary and fundamental indicator of' performance, the 
ultimate aim of which is to protect human health and the environment. Performance measures for ICs are the 
remedial action objectives, plus the actions necessary to achieve those objectives It is anticipated that 
successful implementation, operation, maintenance, and completion of these measures will achieve protection 
of human health and the environment and compliance with all legal requirements 

Descriptions ofthe ICs for Sites 6, 12, 17, and 19 are provided in site-specific discussions below and in 
Section 9 of'this ROD The maintenance requirements for the Site 6 landfill engineered waste cells are further 
described in the Site 6 Operations and Maintenance (O&M) Work Plan (Tetra Tech, Inc and Black & Veatch, 
1999). One task within the Site 6 O&M is the monitoring of landfill gas migration. Very recent monitoring 
results indicate that a landfill gas control action may be necessary As appropriate, the OU2 ROD or Site 6 
O&M Work Plan will be modified ( e g  explanation of significant differences, modification, or addendum) to 
include any future landfill gas remedial action(s) in compliance with CCR IitIes 22 and 2 7 and relevant South 
Coast Air Quality Management District Rules,, 

Within 180 days of the execution of this Record of'Decision, the Ail Force will submit to the regulatory 
agencies for review and approval a revised O&M Work Plan that will include sampling and monitoring 
requirements for landfill gas, including fiequency, location, analytical methods and field procedures in 
accordance with California Code of Regulations, Title 22 and Title 27. If'the sampling and monitoring of 
landfill gas reveals that the concentrations of hazardous constituents are above regulatory limits, the Air Force 
will submit a plan to control the release of such substances to the regulatory agencies for review and approval 
As appropriate, the OU2 ROD will be modified (e.g , explanation of significant differences or amendment) to 
include any future landfill gas remedial action(s). 

The Air Force may contractually arrange for third parties to perform any and all of the above actions, 
although the Air Force is ultimately responsible under CERCLA for the successfuI implementation of the 
ICs, includiiig moi~itoring, maintenance, review, and reporting of ICs 

Deed Res@ictiom and Reservation oJAccess 

Each federal deed or letter of transfer to another federal agency will include a description of the residual 
contamination on the property, as described in the discussions ofthe sites below, and the specific restrictioris 
set forth in Section 9 The ICs, in the form of deed restrictions, are "environmental restrictions" under 
California Civil Code section 14 7 1 Letters oftransfer to other federal agencies will also iiiclude a requirement - 
that further transfers of'the property, whether by deed or letter of transfer, will contain appropriate provisioris 
to ensure that the restrictions continue to run with the land, as provided in California Civil Code section 1471 
Deeds and letters of transfer will include legal descriptions of the sites covered by restrictions and of the 
locations of monitoring wells at Site 6 and Site 12 
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Each deed will also contain a reservation of access to the property as required under CERCLA for the Air 
Force, USEPA, and the State of California, and their respective officials, agents, employees, contractors, and 
subcontractors for purposes consistent with the Air Force Installation Restoration Program ("IRF"') or the 
Federal Facility Agreement ("FFA") 

The environmental restrictions are the basis for part ofthe CERCLA 120(b)(3) covenant that the United States 
is required to include in the deed for any property that has had hazardous substances stored for one year or 
more, known to have been released or disposed of on the property During the time between adoption of this 
ROD and deeding of the property, appropriate restrictions are implemented by the lease between the Air F orce 
and the March Joint Powers Agency, 

Notice ojZnstitutional Contr ols 

The Air Force will include the specific deed restriction language set forth in Section 9 in any FOST for a parcel 
that includes one of the sites for which ICs are selected pursuant to this Record ofDecision, and will provide a 
copy ofthe deeds to the regulatory agencies as soon as practicable after the transfer of fee title The deed 
restriction language and State Land Use Covenant language incorporating those restrictions will be consistent, 
The Air Force will provide information to the property owners regarding necessary ICs in the FOSI and the 
draft deed The signed deed will also include the specific land use restrictions The information will also be 
communicated to appropriate state and local agencies with authority regarding any of the activities or entities 
addressed in the controls to ensure that such agencies can factor the information into their oversight, approval, 
and decision-making activities, 

Annual Evaluations/Monitor ing 

The Air Force will conduct annual monitoring and undertake prompt action to address activity that is 
inconsistent with the IC objective or use restrictions, exposure assumptions (such as industrial use, rather than 
residential use) or any action that may interfere with the effectiveness ofthe ICs  The Air Force will submit to 
the regulatory agencies annual monitoring report on the status of the ICs and how any IC deficiencies or 
inconsistent uses have been addressed. The report will also address whether the owners and affected state and 
local agencies were notified ofthe controls affecting the property The IC monitoring reports will not be 
subject to approval andlor revision by the regulatory agencies The annual monitoring reports will be used as 
part ofthe Five Year Review to evaluate the effectiveness of the remedy The Five-Year Review report will 
make r.ecommendations on the continuation, modification, or elimination of annual reports and IC monitosing 
frequencies The Five-Year Review report will be submitted to the regulatory agencies for review and 
comment, 

Response to Violations 

The Air Force will notify EPA and the State via e-mail or telephone as soon as practicable, but no later than 
2 weeks after discovery of any activity that is inconsistent with the IC objective or use restrictions, exposure 
assu~nptions or any action that may interfere with the effectiveness ofthe ICs Not later than 10 days following 
such notice, the Air Force will provide EPA and the State with a description ofthe corrective actions taken or 
planned (including proposed enforcement actions, if any) to address the conditions described in the notice 
This description is not subject to regulator review Any violations that breach federal, state or local criminal or 
civil law will be reported to the appropriate civilian authorities, as required by law, 
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Enforcement 

The regulatory agencies may conduct inspections of the ICs at Sites 6, 12, 17 and 19 Prior to property 
transfer, the Air Force will provide access to the regulatory agencies for the purpose of inspections The deed 
transferring property or letter of transfer to another federal agency will provide for such access to the regulatory 
agencies 

Any activity that is inconsistent with the IC objective or use restriction, exposure assumptions or any action 
that may interfere with the effectiveness ofthe ICs will be addressed by the Air Force as soon as practicable 
after the Air Force becomes aware of the violation, but in no event will the process be initiated later than 
14 days after the Air Force discovers the violation The Air Force will exercise such rights as it retained under 
the transfer documents to direct that activities in violation of the contsols be immediately halted To the extent 
necessary, the Air Force will engage the services ofthe Department of Justice to enforce such rights State 
law gives the State separate enforcement authority against future landowners. See "State Land Use 
Covenants," below. 

Approval oJLand Use Mod$cation 

The recipient of the property will obtain joint approval from the Air Force, USEPA and the State of California 
for any proposals for modification of ICs or for any proposal for a modification of land use at a site inconsistent 
with the use restrictions and assumptions described in the ROD 

Stare L a n d  Use Covenants 

Before transfer of title to the property including one or more of the sites at which ICs are selected to a 
non-federal entity, the Air For.ce will execute a State Land Use Covenant with the State that includes the 
restrictions described in Section 9, legal descriptions ofthe property and affected areas, and provisions for 
regulatory agency access for purposes of inspections, monitoring and other activities The State Land Use 
Covenant will be recorded before the recording of the federal deed The State will enter into the State Land 
Use Covenant pursuant to State law, including California Code of Regulations, Title 22, Section 6739 1 1 , The 
State Land Use Covenant will be based on the model Covenant to ResQict Use of Property developed by 
DTSC Modifications or termination of the State Land Use Covenant must be undertaken in accordance with 
State law, CERCLA, the National Contingency Plan, and the Installation Restoration Program In addition, 
Title 22, California Code of Regulations Section 67391 1 imposes certain obligations and restrictions on 
DTSC, including prohibitions on DISC'S certifying satisfactory completion ofresponse actions, or approving 
or concurring in certain response action decision documents, or considering property suitable for transfer to 
non-federal entities, unless appropriate land use covenants will be executed and recorded when hazardous 
substances will remain at the property at levels that are not suitable for unsestricted use This regulation also 
provides for modification md termination of State Land Use Covenants Ihe  Air Force will pay the State of 
California r easonable, nondiscriminatory costs associated with administration of the State Land Use Covenants, 
subject to appropriation of funds though the Defense State Memorandum of Agreement or some alternative 
payment mechanism "Nondiscriminatory costs" means costs similar to those paid by other parties for such 
land use covenant administration, 

Excavation and Of'f'site Incineration Alternative 

Under the Excavation and Offsite Incineration Alternative for Site 19, the soils with residual contamination 
above levels protective ofhuman health and the environment would be excavated and tseated by incineration 
The excavated soils would be transported to an offsite incineration facility in compliance with appropriate state 
and federal regulations The excavations would be restored by backfilling or regrading and reseeding ofthe 
area disturbed dur ing the remedial action Wastes may be incinerated in an inclined rotating kiln incinerator 
Waste and auxiliary fuels are introduced to the high end ofthe kiln, and the rotation of'the kiln agitates the 
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solid materials being burned The primary combustion chamber is maintained at temperatures of1,00OoF to 
1,800°F Exhaust gases fiom the kiln are passed to a secondary chamber or afterburner where they are exposed 
to temperatures around 2,200°F Residual ash and exhaust vapors generally require further treatment, 

Excavation and Off-Base Landfill Disposal Alternative 

Under the Excavation and Off-Base Landfill Disposal Alternative for Site 19, the soils with residual 
contamination above levels protective of human health and the environment would be excavated The 
excavated soils would be transported to and disposed of in a licensed waste treatment, storage and disposal 
facility (TSDF) The excavations would be restored by backfilling or regrading and reseeding of the area 
disturbed during the remedial action 

7.2..1 Site 6 - Soil and Groundwater 

At Site 6, contamination is contained within the engineered waste cells A removal action including the 
construction of' these engineered waste cells, was conducted in accordance with the Site Specific Action 
Memorandum, Site 6, OU-2, February 1995 and the Modification to the Site-Specific Removal Action 
Memorandum, Site 1, 9,25 and 12 UST Locations and Consolidation to OU2 Site 6, February 1996 This 
ROD recognizes the completion ofthat action and selects the addition ofICs as the final remedy for the site. 
Operation, maintenance and monitoring ofthe Site 6 landfill closure are ongoing per the approved O&M Work 
Plan (Tetra Tech, Inc and Black & Veatch, 1999) and the March ARB QualityProgram Plan The Air Force 
will continue to implement the O&M Work Plan to protect the waste cells and cap and to ensure continued 
proper operation ofthe liner and leachate control system The Air Force will also revise the O&M Work Plan 
to include monitoring of possible migration and control ofthe landfill gases. Additional information regarding 
Site 6 site characteristics is provided in Section 5 1 2  and in Section 6 1  3 

The following remedial alternatives were evaluated for Site 6: 

No Action, and 

ICs Alternative 

The anticipated future land use f o ~  Site 6 is passive use associated with open space use specified in the March 
reuse plan (March Joint Powers Authority, 2003). The site currently is open space with no structures except 
the engineered waste cells and associated features The passive use associated with open-space land use is the 
exposure scenario used to select the remedy 

De,scripfion oj'Remedy Components. 

No Action 

Under this alternative, the engineered waste cells and the existing monitoring and other systems could be more 
vulnerable to disturbance or removal This alternative would not address the potential for direct exposure to 
construction or industrial workers or residents should the site be developed, prevent migration of the 
contaminants should future construction expose contaminated materials in the waste cells, or protect the waste 
cells from damage fiom any type of construction activities or natural forces such as erosion Therefore, it does 
not provide overall protection of human health and the environment, 

ICs Alternative 

The ICs imposed at Site 6 will include controls to limit exposure to contaminated soil, prevent or minimize 
migration of landfill contaminants, and protect the integrity of the engineered waste cells and associated 
structures 
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The institutional controls imposed on Site 6 would: 

Limit use of the property to prevent unacceptable risk by - 

prohibiting use for residential purposes, hospitals for human care, public or private schools for 
persons under 18 years of age, or day care centers for children 

Prevent exposure to landfill waste and gases and ensure the integrity of the waste cells by - 
prohibiting construction, excavation, drilling grading, removal, trenching, filling earth 
movement, mining, or planting that would disturb the soil or the landfill cover, including the 
vegetative cap, except for the purpose of monitoring groundwater or landfill gas 

prohibiting extraction of' groundwater for any purpose other than monitoring 

prohibiting disturbance or removal of fencing or, signs, or other barriers intended to exclude 
the public from the landfill 

Prevent or minimize migration of landfill contaminants to vadose zone and to groundwater and 
protect water quality by - 

prohibiting the surface application of water (e g irrigation) to the extent that the integrity of 
the landtill is impacted and injection of water or other fluids that might affect groundwater 
flow direction 

prohibiting activities that could affect the drainage, sub-drainage, or erosion controls for the 
landfill cover 

Protect remedial system h m  damage and protect the integrity of' waste cells and associated 
systems by - 

prohibiting disturbance of' any equipment and systems associated with monitoring and 
maintenance or settlement monuments 

prohibiting activities that would limit access to any equipment and systems associated with 
monitoring and maintenance or settlement monuments 

This alternative will not reduce contaminant toxicity, mobility or volume of contaminants However, offsite 
migration is considered unlikely under the specified restrictions because the waste has been contained within 
engineered waste cells 

This alternative complies with ARARs as listed in Appendix C ARARs for landfill operation and 
maintenance are included in the Site 6 O&M ClosurePost ClosureMaintenance Plan, Site 6,OU-2, Final, May 
1995 and continue to be valid requirements despite not being repeated here as ARARs Additional ARARs 
for inclusion in the Site 6 O&M Work Plan are also listed in Appendix C 

Costs for this alternative consist of the estimated annual costs of institutional controls and reporting The cost 
of landfill operations and maintenance (cap maintenance, groundwater monitoring, leachate collection/disposal, 
and reporting) is not included in the cost estimate for the ICs alternative These existing, ongoing costs are 
estimated at $50,000 per year 
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ICs would be required until modified or terminated with the approval of the regulatory agencies. Because there 
ase no historical cost data on maintenance of' ICs, the estimated cost of doing so has a high degree of' 
uncertainty Because it does not include considerations such as probable economies of scale that would be 
realized by combining like activities for numerous sites, it must be considered a conservative (high) estimate, 
No capital costs are associated with this alternative, 

Estimated Annual Cost of'ICs Remedy $20,000 

72 .2  Site 12 - Groundwater and Surface and Subsurface Soil 

At Site 12, residual petroleum hydrocarbon contamination remains near a washbasin. Excavation during a 
removal action was halted on the north and east sides of the washbasin before all petroleu~n hydrocarbon 
residues were removed With the agreement ofthe regulators that the contamination levels were acceptable 
because the physical setting of'the contaminated areas minimized the chance for human exposure to the soils, 
the excavation was backfilled with clean soil Confirmation sampling demonstrated that the metals cadmium 
and chromium were removed to below industrial PRGs, but remain above residential PRGs However, the risk 
is within the risk range identified in the NCP and no restrictions on use are required for metals Additional 
information is provided in Sections 5.1.3 and 6 1 3 No ICs are required for that petroleum hydrocarbon 
contamination, because the residual contamination levels of'those contaminants are acceptable for unrestricted 
use, 

Groundwater beneath Site 12 has become impacted by ICE and PCE The groundwater contamination is in a 
small area and is only slightly above maximum contaminant levels (MCLs), 

The anticipated future land use for Site 12 is mixed use which includes a variety of complementary land uses 
such as commercial, business park, offices, medical, vocational, research and development, and services 
(March P A ,  1999) The site currently is developed with multiple structures formerly used as work areas and 
office space for civil engineering operations on March AFB Mixed use is the exposuse scenario used to select 
the remedy Jhe following remedial alternatives were evaluated for the residual contamination remaining after 
the removal action at Site 12: 

No Action, and 

ICs Alternative 

Description oJRemetiy Components. 

No Action 

Under this alternative, existing monitoring systems would be more vulnerable to disturbance or removal and 
nothing would prevent withdrawal and usage of contaminated groundwater with subsequent exposures fiom 
drinking or bathing Therefore, it provides no overall protection of human health and the environment, 

ICs Alter native 

The ICs imposed at Site 12 will include controls to limit exposue to ICE- and PCE-contaminated 
groundwater and protect groundwater-monitoring systems 
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Institutional controls at Site 12 would: 

Protect the graundwate~monitoring system by- 

* prohibiting disturbance of any equipment and systems associated with groundwater 
monitoring 

prohibiting activities that would limit access to any equipment and systems associated with 
groundwater monitoring 

Prevent exposure to contaminated groundwater by - 
prohibiting groundwater extraction for any purpose other than monitoring 

This alternative will not reduce contaminant toxicity, mobility or volume of contaminants However, offsite 
migration is considered unlikely because of the low concentrations and limited extent of contamination in the 
groundwater 

This alternative complies with ARARs, as listed in Appendix C ARARs for monitoring are included in the 
March ARB Quality Program Plan and continue to be valid requirements, despite not being repeated here as 
ARARs Additional ARARs for inclusion in the March ARB Quality Program Plan are also listed in Appendix 
C 

Costs forthis alternative consist ofthe costs of ICs site inspections and reporting, but do not include the costs 
of groundwater monitoring, which is being performed under the Match ARB Quality Program Plan ICs would 
be required until modified or terminated Because there are no historical cost data on maintenance ofICs, the 
estimated cost of doing so has a high degree ofuncertainty Because it does not include considerations such as 
probable economies of scale that would be realized by combining like activities for numerous sites, it must be 
considered a conservative (high) estimate, 

Estimated Amual Cost of ICs Remedy $6,000 

7.2.3 Site 17 - Subsurface Soil 

At Site 17, low levels of PCBs are present in soils at least 8 feet beneath the ground surface No PCB 
contamination has been found in the groundwater Additional information regarding the remedial 
contamination at Site 17 is provided in Sections 5 1 4 and 6 1 3 

The anticipated future land use for Site 1 7 is part of the historic district that includes the adjacent Green Acres 
Housing Area (March F A ,  1999) The site currently is open space with no structures 

The following remedial alte~natives were evaluated for Site 1'7 subsurface soil: 

No Action, and 

* ICs Alternative 
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Description of Remedy Components 

No Action.. 

Under this alternative, the site would be unprotected. This alternative would not reduce the potential for 
exposure to construction or industrial workers or residents should the site be developed, or prevent migration 
of the contaminants should future construction expose the contaminated materials that are below the surface. 
Therefore, it provides no overaIl protection of'human health and the environment,, 

ICs Alter native. 

The ICs imposed at Site 17 will include controls to limit exposure to contaminated soil and to ensure that the 
property is safe for industrial or commercial use 

Institutional controls at Site 1 7  would: 

Reduce risk to acceptable level by - 
prohibiting use for residential purposes, hospitals for human care, public or private schools for 
persons under 18 years of age, or day care centers for children 

Prevent exposure to contaminated soil by - 

prohibiting any activitythat will disturb the soil at or below 7 feet below ground surface 

This alternative will not reduce contaminant toxicity, mobility01 volume of contaminants However, offsite 
migration is considered unlikely because of the low mobilityof the residual contamination 

This alternative complies with ARARs (Appendix C) 

Costs for this alternative consist of the estimated annual cost of'ICs such as site inspections and reporting ICs 
would be required until modified or terminated Because there are no historical cost dataon maintenance of' 
ICs, the estimated cost of'doing so has a high degree of'uncertainty Because it does not include considerations 
such as probable economies of scale that would be realized by combining like activities for numerous sites, it 
must be considered a conservative (high) estimate No capital costs are associated with this alternative 

Estimated Annual Cost of ICs Remedy $6,000 

7.2,.4 Site 19 - SurQce a n d  Near-surface Soil 

In the past at Site 19, sludge fro111 the wastewater treatment facilitywas spread in unlined drying beds Surface 
and near-surface soils contaminated with PAHs, PCBs, hexavalent chromium, and thallium were found 
sporadically throughout the site Additional information regarding Site 19 is found in Sections 5 1 5 and 6 1 3 

The current and anticipated future land use for Site 19 is a public wastewater treatment facility(March P A ,  
1999) The western portion of the site currently contains sludge drying beds associated with the adjacent 
wastewater treatment facility The eastern portion of the site is undeveloped open space 
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The following remedial alternatives were evaluated for Site 19 surface and near-surface soil: 

* No Action, 

ICs Alternative, 

Excavation and Off-Base Landfill Disposal, and 

Excavation and Off-Base Incineration 

Description o j  Remedy Components. 

No Action 

Under this alternative, affected soils would remain in place untreated This alternative would not reduce the 
potential for exposure to industrial workers or construction or residents should the site be developed, or prevent 
migration ofthe contaminants should future construction cause dispersion ofcontaminated soils Therefore, it 
provides no overall protection of human health and the environment, 

ZCs Alternative. 

The ICs imposed at Site 19 will include controls to limit exposure to contaminated soil and to ensure that the 
property is safe for industrial or commercial use 

Institutional controls at Site 19 would: 

Limit use of the property to prevent unacceptable use by - 
prohibiting use for residential purposes, hospitals for human care, public or private schools for 
persons under 18 years of age, or day care centers for children 

Prevent exposure to contaminated soil by - 
prohibiting any activity that would disturb the soil in the former sludge drying pits 

prohibiting removal, disturbance, or other interference with fences or other barriers to 
access to or signs notifying the public of Site 19 

This alternative will not reduce contaminant toxicity, mobility or volume of contaminants However, offsite 
migration is considered unlikely due to the low mohilityof the contaminants involved 

This alternative complies with ARARs (Appendix C) 

Costs for this alternative consist of the estimated annual cost of maintaining the fence and of ICs site 
inspections and reporting ICs would be required until modified or terminated Because there are no historical 
cost data on maintenance of ICs, the estimated cost of doing so has a high degree of uncertainty Because it 
does not include considerations such as probable economies of scale that would be realized by combining like 
activities for numerous sites, it must be considered a conservative (high) estimate No capital costs are 
associated with this alternative 

Estimated Annual Cost of ICs Remedy 
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Excavation a n d  Off-Base Disposal 

This alternative would include the excavation, transport, and disposal of affected soil in an off-site landfill 
The excavation would be backfilled with clean soil This alternative would be protective of human health for 
all exposure scenarios and the environment because contaminants would be removed fiom the site The soil 
would not be treated, and these would be no change in the volume and toxicity of the material The material 
would be confined in a closed cell, and the mobility would be seduced Short-term effects during excavation 
and handling of contaminated soil would be controlled by implementing engineering controls and by using 
proper personal protective equipment The cost of this alternative would be relatively high compared to the 
reduction in risk that would be achieved especially as related to use as a public facility, 

Costs for this alternative consist of the one-time costs for excavation, transport and off-site disposal in the 
estimated one-year implementation period No recurring operation and maintenance costs are associated with 
this alternative 

Total Project CostfPresent Worth: $3,402,700 
Capital Cost: $3,402,'700 
Annual O&M Cost: $0 

(One-time cost, assuming 7,000 cubic yards of soil) 

Excavation a n d  Off-Site Incineration 

This alternative would include the excavation of affected soil, transport ofthis soil to an off-site licensed 
treatment facility, and treatment by incineration The excavation would be backfilled with dean soil, This 
alternative would be protective of human health for all exposure scenarios and the environment because 
contaminants would be removed from the site providing long-term effectiveness and permanence The cost of 
this alternative would be relatively high compared to the reduction in risk that would be achieved especially as 
related to use as a public facility Long-term effectiveness and permanence and reduction of toxicity, mobility, 
and volume of contaminants would be achieved Short-term effects during excavation and handling of 
contaminated soil would be controlled by implementing engineering controls and by using prwper personal 
protective equipment, 

Costs for this alternative consist of the one-time costs for excavation, transport and off-base incineration in the 
estimated one-year implementation period No recurring operation and maintenance costs are associated with 
this alternative 

Total Project CostfPresent Worth: $3,772,800 
Capital Cost: $3,772,800 
Annual O&M Cost: $0 
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DECISION SUMMARY: 
8.0 - SUMMARY OF COMPAR. ANALYSIS OF ALTERNATIVES 





Each of the remedial alternatives identified in this ROD has been evaluated against the nine evaluation criteria 
set forth in the NCP (see 40 C F R  $ 300430(e)(9)) The nine criteria are organized into three categories; 
threshold criteria, primary balancing criteria, and modifymg criteria Threshold criteria must be satisfied in 
order for a remedy to be eligible for selection,. Primary balancing criteria are used to weigh major trade-off's 
between remedies Modifying criteria ase formally taken into account after public comment is received on the 
Proposed Plan The criteria, as well as the evaluation of'the alternatives against such criteria, ase set forth 
below 

Overallprotection of human health and the environment determines whether an alternative can 
adequately protect human health and the environment, in both the short- and long-term, fiom 
unacceptable risks posed by hazardous substances present at the sites 

Compliance with Applicable or Relevant and Appropriate Requirements ("ARABJ3 evaluates 
whether the alternative attains Federal and State environmental statutes, regulations, and other 
requirements that pertain to the Site 

Long-term Effectiveness and Permanence considers the ability of an alternative to maintain 
protection of human health and the environment over time 

* Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment evaluates an 
alternative's use of treatment to reduce the harmful effects of contaminants, r.educe their ability to 
move in the environment, and reduce the amount of contamination present 

* Short-term Effeiveness considers the length of time needed to implement an alternative and the r isks 
the alternative poses to workers, residents, and the environment during implementation 

* Implementabili@ considers the ease or difficulty of'implementing an alternative and includes, among 
other things, technical feasibility, administrative feasibility, and availability of services and materials,, 

Cost includes estimated capital and operation and maintenance costs expressed aspresent worth costs 
Present worth cost is the total cost of an alternative over time in today's dollars 

* State Acceptance considers whether the State concurs with, opposes, or has no comment on the 
Selected Remedies 

Community Acceptance considers whether the community agrees with the Selected Remedies This is 
assessed in detail in the ROD responsiveness summary (attached), which addresses public comments 
received on the Proposed Plan. 
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This section presents the results of comparative analyses of remedial alternatives fot sites where further control 
of contamination is required 

Eleven of'the subject sites (Sites 3,6,12, 17,20,24,25,26,35,40 and 42) have undergone interim removal 
actions. Eight ofthese sites (Sites 3,20,24,25,26,35,40 and 42) have been adequately mitigated to protect 
human health and the envimnrnent and require no further remediation r o  ensure permanence, three removal 
action sites (Sites 6, 12, and 17) require land use restrictions, implemented by institutional controls (ICs). 
Remedial alternatives were evaluated for Site 19 with the ICs Alternative as the selected alternative Sites 22, 
23, and 30 did not show evidence of' contamination caused by Air Force activities and do not require 
mitigation, 

8.1.,1 Site 6 Comparative Analysis of Alternatives 

A comparative analysis was completed using the alternatives and criteria previously identified The 
alternatives are: - No Action; and 

ICs Alternative,, 

Overall Protection of Human Health and the Environment. TheNo Action Alternative would not provide 
for control of future t isks by preventing exposure to landfill wastes or protect the engineered waste cells cap 
from damage by either human or natural causes The ICs Alternative ( i e ,  land use restrictions) will prevent 
exposures by precluding any use of'the site except as passive open space There ase no known residual wastes 
that present unacceptable risks on Site 6 outside of the engineered waste cells,. 

Compliance With ARARs. ARARs do not need to be addressed under the No Action Alternative. The ICs 
Alternative would comply with ARARs (Appendix C, Table C-1) 

Long-term Effectiveness and Permanence.. TheNo Action and ICs Alternatives provide no reduction in risk 
since contaminants me not actively removed The No Action Alternative would not ensure the long-term 
effectiveness and permanence of'the controls cu~rently in place for the engineered waste cells at Site 6 The 
ICs Alternative long-term protects human health by restricting groundwater and land use, and provides controls 
to ensure the waste remains within the waste cells Maintenance of'the institutional controls under the ICs 
Alternative would ensure long-term effectiveness and permanence The tools that will be used to ensure the 
long-term effectiveness ofthe institutional controls include monitoring for the statutorily required 5-year 
review, and the use of' overlapping mechanisms to establish the controls and education of the stakeholders 
(property owners and the community) The waste cells were installed as part of a removal action and 
maintenance of'the waste cells is being conducted under the approved Operation and Maintenance Work Plan 
(Tetra Tech, Inc and Black & Veatch, 1999) The active components of this alternative provides long-term 
effectiveness by ensuring the waste remains within the waste cells through maintenance of the waste cells,, 

Reduction of'Toxicity, Mobility, o r  Volume Through Treatment.. The No Action and ICs Alternatives do 
not actively reduce the toxicity, mobility or volume of contaminants At Site 6, there are no known residual 
contaminants outside of the engineered waste cells that would cause risk to human health or the envi~onment, 
The wastes placed within the waste cells were not hazasdous wastes as defined by State or Federal regulations 

Short-term Effectiveness. The No Action and ICs Alternatives do not pose a risk to workers, residents, and 
the environment during implementation It is estimated that approximately 6 months will be required to 
implement the IC Alternative 
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Implementability. TheNo Action and ICs Alternatives are easy to implement. Use resttictions will be placed 
on property use to limit the exposure of' individuals to residual contamination Under the ICs Alternative, use 
restrictions will be placed on property use to either protect the integrity ofthe engineeringkechnical control 
and/or to limit the exposure of individuals to residual contamination These use resttictions will be established 
using institutional controls, which are described in Sections 7 and 9 A layering strategy, which identifies and 
combines mutually reinforcing controls, is being used by the Air Force including: combinations of use 
restrictions in deeds, zoning maps, physical barriers, notices to the community, local permit systems, 
community master plans, and airport layout plans, 

Cost. No Action is a no-cost alternative The estimated annual cost for the ICs Alternative is $20,000 and 
includes monitoring, maintaining, notification, inspection and repo~ting of the institutional controls. The cost 
of landfill operation and maintenance (cap maintenance, gtoundwater monitoring, leachate collection/disposal, 
and reporting) isnot included in the IC alternative These existing, ongoing costs are estimated at $50,000 per 
year 

State Acceptance The State of California was actively involved in the OU2 RI/FS and remedy selection 
process and participated in the publicmeetings held to inform the public of theProposed Plan While the State 
concurs with the OU2 W S ,  final acceptance will occur with the concurrence of this AFRPA OU2 ROD 

Community Acceptance The public comment period for the 2000 OU2 Proposed Plan was ffom August 23 
though September 22,2000 In addition, a public meeting was held on September 13,2000. Representatives 
ofthe Air Force, EPA, and DTSC attended the public meeting to address questions concerning the OU2 RUFS 
and 2000 OU2 Proposed Plan,. A Responsiveness Summary is included as Appendix A,, 

8.1.2 Site 12 Comparative Analysis of AIternatives 

A comparative analysis was completed using the alternatives and criteria previously identified The 
alternatives are: 

No Action; and 

ICs Alternative 

Overall Protection of Human Health and the Environment. The No Action Alternative would not protect 
human health Exposure by direct contact, ingestion and inhalation of dust particles would remain at current 
levels because the site would remain unprotected. Future residents and workers would remain at risk The ICs 
Alternative will protect human health by limiting use ofgsoundwater and preventing exposure to contaminated 
soil,. Future land use will be restricted to non-residential uses. These actions would control Pisk by preventing 
exposures to the residual contamination, 

Compliance With ARARs. ARARs do not need to be addressed under theNo Action Alternative The ICs 
Alternative would comply with ARARs (Appendix C) 

Long-term Effectiveness and Permanence. The No Action and ICs Alternatives provide no active reduction 
in risk since residual contamination is not removed. The No Action Alternative would not enswe the long- 
term effectiveness and permanence The ICs Alternative protects human health by reshicting groundwater use 
and land use. Maintenance ofthe institutional controls under the ICs Alternative would ensure long-term 
effectiveness and permanence 

Reduction of Toxicity, Mobility, or Volume Through Treatment. The No Action and ICs Alternatives do 
not actively reduce the toxicity, mobility or volume of contaminants in the groundwater or soil Some 
contaminants may decrease in concentration with natural attenuation 
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Short-term Effectiveness. The No Action and ICs Alternatives do not pose a risk to workers, residents, and 
the environment during implementation It is estimated approximately 6 months will be required to implement 
the IC Alternative,, 

Implementability.. The No Action and ICs Alternatives are easy to implement Use restrictions will be placed 
on property use to limit the exposure of individuals to residual contamination These use restrictions will be 
established using institutional controls: legal, governmental and administrative methods A layering strategy 
which identifies and combines mutually reinforcing contmls is being used by the Air Force including: 
combinations of' use restrictions in deeds, zoning maps, physical barriers, notices to the community, local 
permit systems, community master plans, and airport layout plans, 

Cost.. No Action is a no-cost alternative The estimated annual cost for the ICs Alternative is $6,000 and 
includes monitoring, maintaining, notification, inspection and reporting of the institutional controls 

State Acceptance.. f i e  State of California was actively involved in the OU2 RI/FS and remedy selection 
process and participated in the public meetings held to inform the public of the Proposed Plan While the State 
concurs with the OU2 RI/FS, final acceptance will occur with the concurxence ofthis AFRPA OU2 ROD 

Community Acceptance. The public comment period for the 2000 OU2 Proposed Plan was fi.orn August23 
through September 22,2000. In addition, a public meeting was held on September 13,2000 Representatives 
of'the Air Force, EPA, and DTSC attended the public meeting to address questions concerningthe OU2 RI/F S 
and 2000 OU2 Proposed Plan A Responsiveness Summary is included as Appendix A,, 

8,.1.3 Site 17 Comparative Analysis of Alternatives 

A comparative analysis was completed using the alternatives and criteria previously identified Ihe 
alternatives are: 

No Action; and 

e ICs Alternative. 

Overall Protection of Human Health and the Environment. The No Action and ICs Alternatives will not 
actively reduce the risk posed by contaminated soil The No Action Alternative would not protect human 
health Exposure by direct contact, ingestion and inhalation of dust particles would remain at current levels 
because the site would remain unprotected. Future construction workers would remain at risk rhe  ICs 
Alternative will protect human health by preventing exposure to contaminated soil protecting human health,, 
Future land use will be restricted These actions would control risk by preventing exposuses to the residual 
contamination 

Compliance With ARARs. ARARs do not need to be addressed under theNo Action Alternative The ICs 
Alternative would comply with ARARs (Appendix C) 

Long-term Effectiveness and Permanence. The No Action and ICs Alternatives provide no active reduction 
in risk since contaminants are not removed The No Action Alternative would not ensure the long-term 
effectiveness and permanence The ICs Alternative provides long-term protection of human health by 
restricting land use  Maintenance of the institutional controls under the ICs Alternative would ensure long- 
telm effectiveness and permanence The tools that will be used to ensure the long-term effectiveness of'the 
institutional controls include monitoring for the statutorilyrequired 5-year review and the use of overlapping 
mechanisms to establish the controls and education of'the stakeholders (property owners and the community),, 
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Reduction of Toxicity, Mobility, or Volume Through Treatment. TheNo Action and ICs Alternatives do 
not actively reduce the toxicity, mobility or volume of contaminants in the soil However, PCBs are not mobile 
contaminants and are not expected to migrate 

Short-term Effectiveness. Ihe No Action and ICs Alternatives do not pose a risk to workers, residents, and 
the environment during implementation It is estimated that approximately 6 months will be required to 
implement the IC Alternative 

Implementability. The No Action and ICs Alternatives are easv to implement Use restrictions will be placed 
on property use to limit the exposure of individuals to residual contamination Use restrictions will be placed 
on property use to limit the exposure of individuals to residual contamination These use restrictions will be 
established using institutional controls: legal, governmental and administrative methods A layering strategy, 
which identifies and combines mutually reinforcing controls, is being used by the Air Force including: 
combinations of' use restrictions in deeds, zoning maps, physical barriers, notices to the community, local 
permit systems, community master plans, and airport layout plans, 

Cost. No Action is a no-cost alternative The estimated annual cost for the ICs Alternative is $6,000 and 
includes monitoring, maintaining, notification, inspection and reporting ofthe institutional controls. 

State Acceptance. The State of' California was actively involved in the OU2 RI/ES and remedy selection 
process and participated in the public meetings held to inform the public ofthe Proposed Plan While the State 
concurs with the OU2 RJiTS, final acceptance will occur with the concurrence of'this AFRPA OU2 ROD, 

Community Acceptance. The public comment period for the 2000 OU2 Proposed Plan was fkom August 23 
through September 22,2000 In addition, apublicmeeting was held on September 13,2000 Representatives 
ofthe Air Force, EPA, and D I'SC attended the public meeting to address questions concerning the OU2 RJiZS 
and 2000 OU2 Proposed Plan A Responsiveness Summary is included as Appendix A .  

8.1.4 Site 19 Comparative Analysis of' Alternatives. 

A comparative analysis was completed of applicable alternatives against the selection criteria described above 
The evaluated alternatives for cleanup of surface and near-surface soils are: 

No Action; 

ICs Alternative; - Excavation and Off-Base Disposal; and 

Excavation and Off-Base Incineration 

Overall Protection of Human Health and the Environment. The No Action Alternative would not protect 
human health Chances of ingestion and inhalation of' dust particles would remain because the soil surface 
would remain unprotected. Construction workers and potential future residents would be at risk The ICs 
Alternative will provide protection of human health and the environment, because no use ofthe property is 
allowed,, 

The excavation and off-Base disposal or incineration alternatives would provide adequate protection of 
human health and the environment by removing the source No treatment would take place with landfill 
disposal, but the elimination of'the source would reduce the risk to future site receptors through inhalation or 
ingestion of dust particles at the site Excavation and treatment by incineration would reduce risks by 
destruction of contaminants, 
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Compliance with ARARs. ARARs do not need to be addressed under the No Action Alternative The ICs 
Alternative would comply with the ARARs (Appendix C) 

Long-term Effectiveness and Permanence. Ihe No Action Alternative does not provide a mechanism to 
prevent direct access to contaminated soils and will not provide long-term effectiveness and permanence of'risk 
reduction Ihe ICs Alternative would restrict land use  Access controls are already in place and would be 
maintained under the ICs Alternative Maintenance of all institutional controls under the ICs Alternative 
would provide long-term effectiveness and permanence Excavation and ex-situ alternatives would eliminate 
the risk of human exposure by removing the soil to an off-Base landfill or destroy contaminants by 
incineration Both excavation and disposal offthe Base or incineration provide long-term effectiveness and 
permanence ofrisk reduction at the site The tools that will be used to ensure the long-term effectiveness of the 
institutional controls include monitoring for the statutorily required 5-year review, and the use ofoverlapping 
mechanisms to establish the controls and education of'the stakeholders (property owners and the community),, 

Reduction of Toxicity, Mobility, and Volume Through Treatment. The No Action and ICs Alternatives 
would provide no reduction of toxicity, mobility, or volume through treatment because no treatment system 
would be implemented at the site Off-Base landfilling would reduce the mobility of'the contaminants at 
Site 19 by removing the contaminants from the site and placing them in an engineered landfill. No 
contaminated soil would remain on the site reducing contaminant toxicity and volume at the site This 
alternative, however, would not include any treatment of the contaminants Incineration would reduce the 
toxicity, mobility, and volume of' contaminants, 

Short-term Effectiveness. The No Action and ICs Alternatives would not present short-term risk to workers 
because no excavation or treatment would be implemented for these alternatives It is estimated that 
approximately 6 months will be required to implement the IC Alternative. In the Excavation and Off-Base 
Disposal or Incineration Alternatives, worker protection during excavation, transportation and treatment poses 
a minor concern Engineering controls can be used for worker protection (i e ,  dust suppression, hearing 
protection) and therefore, the short-term risks are judged to be controllable Communityrisks presented as a 
result ofthe transportation ofthe soils either on-Base or off-Base, are considered negligible Incineration 
presents a risk of contaminated air emissions; however, these can be cont~olled,. Excavation and Off-Base 
Disposal or Incineration Alternatives are estimated to require one year for implementation,, 

Implementability.. rhe  No Action and ICs Alternatives are easily implemented. Use restrictions will be 
placed on property use to either protect the integrity ofthe engineering/techuical control andfor to limit the 
exposure of' individuals to residual contamination These use reshictions will be established using institutional 
contrals: legal, governmental and administrative methods A layering strategy, which identifies and combines 
mutually reinforcing controls, is being used by the Air Force including: combinations of use restrictions in 
deeds, zoning maps, physical barriers, notices to the community, local permit systems, community master 
plans, and airport layout plans, 

Excavation and off-site incineration would involve excavation and backfilling,. Permitted off-Base Class iI 
landfills and incinerators are available No sophisticated equipment or materials would be needed to 
implement the Off-Base Disposal Alternative. Construction and safety procedures would be simple, and a 
number of experienced contractors are available who could perform this type of work Construction delays 
would be unlikely Use of an ofiBase incinerator would require trial burns 

Cost,. The No Action and ICs Alternatives are very cost effective, with no cost for No Action and an estimated 
annual cost of' $7,000 for the ICs Alternative. The costs for the ICs Alternative include monitoring, 
maintaining, notification, inspection and reporting of'the institutional controls Excavation and Off-Base 
Incineration is the highest cost alternative, at $.3,772,800, with Excavation and Off-Base Disposal only slightly 
less expensive, at $3,402,700 These costs would be one-time only costs, 
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State Acceptance,. The State of California was actively involved in the OU2 RLTS and remedy selection 
process and participated in the publicmeeting held to inform the public of'the Proposed Plan,. While the State 
concurs with the recommendations in OU2 RIFS, final State acceptance will occur with the concurrence of 
this AFRPA OU2 ROD,, 

Community Acceptance. The public comment period for the 2000 OU2 Proposed Plan was from August 22 
through September 22,2000 111 addition, a public meeting was held on Septembe~ 13,2000 Representatives 
of the Air Force, EPA, and DTSC attended the public meeting to address questions concerning the OU2 RUES 
and 2000 OU2 Proposed Plan A Responsiveness Summary is included as Appendix A 
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Selected groundwater and soil remedies will limit exposures or meet the cleanup standards The selected 
remedial alternative for the sites requiring action is the ICs Alternative In addition, the operations, 
maintenance, and monitoring of the engineered waste cells at Site 6 and groundwater monitoring at Site 12 
will continue The ICs will limit exposure of contaminants to fnture landowner(s) and/or user(s) and to 
maintain the integrity ofthe existing engineering contsols 

Descriptions ofthe required actions and restrictions on activities for Sites 6, 12, 17  and 19 are provided in 
site-specific discussions below and in Section 7 of'this ROD The required actions and restrictions ase 
intended to apply to affected areas, not necessaxily to the entire sites as originally defined in the feasibility 
study Affected areas are areas where hazasdous substances remain at levels that make the property unsuitable 
for unrestricted use Legal descriptions ofthe affected areas and monitoring well locations associated with 
Sites 6 and 12 will be included in deeds or letters of transfer for each parcel Survey of monitoring well 
locations and settlement monuments for purposes of identifying their locations in the deed and State land use 
covenant will occur prior to property transfer Except for restrictions related to groundwater extraction and 
use, that portion of the property that is not within the affected area will not he restricted or otherwise 
constrained by institutional controls. The groundwater use prohibition applies to the entirety of the pascels 
containing Site 6 and Site 12 

The following sites at March AFB will he restricted by ICs. The indented language in Sections 91 ,92 ,93 ,  
and 9 4  ("Restrictions") will he in incorporated into (a) each deed transferring all or any part of any ofthe 
listed sites from the Air Forre to a non-federal entity and a state land use covenant to he recorded in the land 
records of the County of Riverside prior to recording of the deed, or (b) the base management plan (or 

- equivalent document) of any federal entitythat accepts all or any part of one ofthe sites fiom the Air Force,, 

9.1 SELECIED REMEDY FOR SITE 6 - LANDFILL NO. 4 

At Site 6, contamination, consisting ofnon-hazardous wastes from old landfills is consolidated in engineered 
waste cells in accordance with the final Closure/Post Closure Maintenance Plan, Site 6, OUZ March Air 
Force Base, May 1995 and the FinalCloswe/Po,st Closwe Maintenanceplan, Site 6, OU-2, CelIBExpanrion, 
March Air Force Base, September 1995 Site use, access, and activity res~ictions will protect the cover and 
associated drainage and monitoring systems ofthe engineered waste cells ofthis consolidated, non-hazardous 
waste landfill Hazasdous substance contamination found at the site before construction of the engineered 
waste cells was removed and disposed of before construction The use, access, and activity restrictions will 
protect persons from exp0sur.e to the wastes in the engineered cells. A prohibition on the extraction and use of 
groundwater under the Property will prevent exposuse to contaminated groundwater, 

The ICs Alternative is the selected remedy for Site 6. Land use restrictions will be incorporated in the deed as 
grantee covenants. In the State Land Use covenant, therestrictions will be expressed in a different format, hut 
they will he consistent with the grantee covenants in the deed As presented in Section 7 , .2  1, this remedy adds 
ICs to the continuing operations, maintenance and monitoring of'the Site 6 landfill as specified in the existing, 
regulatory approved O&M Plan (Tetra Tech, Inc and Black & Veatch, 1999). The selected remedy is 
consistent with the anticipated futu~e land use for Site 6 as passive open space (March JPA, 2003) 

Grantee covenants and agrees that it will not use Site 6 for residential purposes, hospitals for human care, 
public or private schools for persons under 18 years of age, or day care centers for children 
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Grantee covenants and agrees that it will not conduct or allow others to conduct any construction, 
excavation, drilling grading, removal, trenching, filling earth movement, mining, and planting that would 
disturb the soil or the landfill cover, including the vegetative cap, or the injection or release of water or 
other fluids except for the purpose of monitoring groundwater or landfill gas 

Grantee covenants and agrees that it will not extract groundwater from the property for any purpose other 
than monitoring 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that would cause 
disturbance or removal of fencing or signs intended to exclude the public fiom the landfill 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that would cause 
the surface application of water (e g irrigation) to the extent that the integrity of the landfill is impacted 
and injection of water or other fluids that might affect groundwater flow direction 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that would cause 
disturbance of any landfill equipment or systems, including the leachate collection system, the groundwater 
monitoring systems, and settlement monuments; or that could affect the drainage, sub-drainage, or erosion 
controls for the landfill cover, 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that limit access 
to any landfill equipment and systems, including the leachate collection system, the groundwater 
monitoring systems, settlement monuments, or the drainage, sub-drainage, or erosion controls for the 
landfill cover,, 

9.2 SELECIED REMEDY FOR S I I E  12 - C~VIL ENGINEERING YARD 

At Site 12, residual petroleum hydmcarbon contamination remains near a washbasin. Confumation sampling 
demonstrated that the metals cadmium and chromium were removed to below Industrial PRGs, but remain 
above Residential PRGs However) the risk was found to be within the risk range identified in theNCP and no 
use restrictions are required Restrictions on construction and other activities will reduce the risk of destruction 
of, or limitation on access to, groundwater monitoring wells on the site A prohibition on the exhaction and 
use of groundwater under the Property will prevent potential exposure to contaminated groundwater No ICs 
are required for the petroleum hydrocarbon contamination, because the contamination levels are acceptable for 
unrestricted use,, 

The ICs Alternative is the selected remedy for Site 12. Land use restrictions will be incorporated into the 
lettn oftsansfer to another federal agency as conditions ofthe transfer or in the deed to a non-federal entity as 
grantee covenants in the form below. In the State Land Use covenant, the restrictions will be expressed in a 
different format, but they will be consistent with the grantee covenants in the deed As presented in section 
'7,.2 2, groundwater monitoring at Site 12 will continue as specified in the "Quality Program Plan - Long-Term 
Groundwater Monitoring, Long-Term Operation, and Long-Term Operation and Maintenance Programs, 
March ARB, California" (September 2000), as amended and supplemented. The selected remedy is consistent 
with the anticipated future land use for Site 12 as mixed use (March P A ,  1999) 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that would cause 
disturbance of any equipment or systems associated with groundwater monitoring 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that would limit 
access to any equipment or systems associated with groundwater monitoring 
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Grantee covenants and agrees that it will not exQact groundwater from the property for any 
purpose other than monitoring, 

9.3 SELECIED REMEDY FOR SIIE 17 - SWIMMING POOL FILL 

At Site 17, low levels of PCBs ase present in soils at least 8 feet beneath the ground Surface No PCB 
contamination has been found in the groundwater A prohibition on use ofthe property for residential, school, 
day case, or hospital use will reduce to acceptable levels human exposure to the low-level, residual 
contamination fsom PCBs that were previously disposed of in an abandoned swimming pool on the site The 
pool and all but some low-level residual soil contamination were excavated and disposed of in a previous 
removal action A prohibition against drillingor excavation more than 7 feet below current gro~md surface will 
prevent possible on-site exposure or off-site migration of'the contaminated soils, 

The ICs Alternative is the selected remedy for Site 1'7 Land use restrictions will be incorporated in the deed 
as grantee covenants In the StateLand Use Covenant, therestrictions will be expressed in a different format, 
but they will be consistent with the grantee covenants in the deed As presented in Section '723, the selected 
remedy is consistent with the anticipated fituse land use for Site 1 7 as part of the Green Acres Historic District 
(Masch PA,  1999),, 

Grantee covenants and agrees that it will not use Site 17 for residential purposes, hospitals for human care, 
public or private schools for persons under 18 years of age, or day care centers for children 

* Grantee covenants and agrees that it will not conduct or allow others to conduct any activity that will 
disturb the soil at or below 7 feet below ground surface 

9.4 SELECIED REMEDY FOR SITE 19 - WEST MARCH SLUDGE DRYING BEDS 
In the past at Site 19, sludge fsom the wastewater treatment facilitywas spread in unlined drying beds Surface 
and near-surface soils contaminated with PAHs, PCBs, hexavalent chromium, and thallium were found 
sporadically throughout the site A prohibition on use of the property for residential, school, day case, or 
hospital use and restrictions on soil disturbance activities during any future construction will prevent 
unacceptable levels of human exposure to the low-level, residual contamination, 

The ICs Alternative is the selected remedy for Site 1 9  Land use restrictions will be incorporated in the deed 
as grantee covenants. In the State Land Use Covenant, the restrictions will be expressed in a different format, 
but they will be consistent with the grantee covenants in the deed As presented in Section '72 4, the selected 
remedy is consistent with the anticipated future land use for the pascel surrounding Site 19 as a wastewater 
treatment plant (Masch P A ,  2003), 

* Grantee covenants and agrees that it will not use Site 19 for residential purposes, hospitals for human care, 
public or private schools for persons under 18 years of age, or day care centers for children 

Grantee covenants and agrees that it will not conduct or allow others to conduct any activitythat 
would disturb the soil in the former sludge drying pits,, 

Grantee covenants and agrees that it will not conduct or allow others to conduct activities that 
would ~esult  in removal, disturbance, or other interference with fences or other bar~iers to access 
to or signs notifying the public of Site 19 
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DECISION SUMMARY: 
10.0 - STATUTORY DETERMINATIONS 





Under the authority delegated to it by Executive Order 12580, the Air Force is selecting remedial actions at 
theses sites with the concurrence of EPA and the State, that achieve adequate protection of human health and 
the environment Under CERCLA 5 12 1 and the NCP, the lead agency must select remedies that are protective 
of'human health and the environment, comply with applicable or relevant and appropriate requirements (unless 
a statutory waiver is justified), are cost-effective, and utilize permanent solutions and alternative treatment 
technologies or resource recovery technologies to the maximum extent practicable In addition, CERCLA 
includes a preference foi remedies that employ treatment that permanently and significantly reduces the 
volume, toxicity, or mobilityof hazardous wastes as a principal element and a bias against off-site disposal of 
untreated wastes. The following sections discuss how the selected remedies meet these statutory requirements 

10.1 SITE 6 SOIL AND GROUNDWATER- ICS ~ T E R N A T I V E  

Protection of Human Health and the Enviranment. The selected remedy protects human health and the 
environment prohibiting activities which would interfere with the integrity of'the cap, limiting exposuse to 
materials contained within the engineered waste cells, maintaining the waste cells and associated systems, and 
monitoring for potential releases from the engineered waste cells as discussed in Section 9 0 Principal threats 
identified during the OU2 RI were addressed in the removal action The ICIland use restrictions will protect 
the waste containment system (cap and liner), which limit the thseat of exposuse via direct contact and 
ingestion. Monitoring will be conducted to detect any migration fiom the engineered waste cells Until land 
transfer, the AFRPA will continue to enforce procedures for protection ofthe site and perform any required 
on-going maintenance The Federal deed(s) will retain a right of access for the Air Force, USEPA, and the 
State for monitoring, maintenance and inspection of the remedy, and any necessary environmental 
investigations 

Compliance wifh Applicable or Relevant andAppropriafe Requiremenfs: The selected remedy complies 
with all ARARs (refer to Appendix C) 

Cost Effectivenness,. In the judgment of the Air Force, the selected remedy is cost-effective and represents 
a reasonable value for the money to be spent, In making this determination, the following definition was 
used: "A remedy shall be cost-effective if its costs are proportional to its overall effectiveness," 
(NCP §300430(f)(l)(ii)(D)) I l i s  was accomplished by evaluating the "overall effectiveness" ofthose 
alternatives that satisfied the threshold criteria of pr.otectiveness of' human health and the environment and 
compliance with ARARs Overall effectiveness was evaluated by assessing, in combination, long-term 
effectiveness and permanence: reduction in toxicitv. mobilitv, and volume through treatment; and short-term .. . . . - 
effectiveness Overall effectiveness was then compared to costs to determine cost-effectiveness. The 
relationship ofthe overall effectiveness of this remedial alternative was determined to be pro~ortional to its - .  
costs and thus this alternative represents a reasonable value for the money to be spent The estimated annual 
cost of ICs and State Land Use Covenant (SLIJC) shows the ICs Alternative is a cost-effective method of 
protecting the engineered waste cells and controlling exposures at Site 6 

Utilivfion of Permanent Solutions and Alternative Treatment Technologies for Resource Recovery 
Technologies) to the Maximum Extent Practicable. The selected remedy does not utilize permanent 
solutions or alternative treatment technologies, but appropriately balances those considerations with relative 
costs and other relevant criteria, 

The selected remedy achieves the objectives of protecting the engineered waste cells and limiting exposures 
to levels pr.otective of'human health, while allowing the possibility of some future use  The selected remedy 
satisfies the long-term effectiveness criteria by limiting exposures to the waste and restricting groundwater 
use The selected remedy does not present short-term risks and there are no implementability issues, 
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Preference for Treatment as a Principal Element. The selected remedy does not satisfy the statutory 
preference for remedies that employ treatment as a principal element The wastes in the engineered waste cells 
cannot be practicably removed and treated Therefore, limiting exposures by ICs and a SLUC is appropriate,, 

Five-Year Review Requirements: Because the remedy will result in maintaining the engineered waste cells 
in a manner to prevent migration and exposures, a statutory review of'this site will be conducted as part ofthe 
ongoing CERCLA five-year reviews to ensure that the remedy remains protective of human health and the 
environment. 

Protection ofHnman Health and the Environment. The selected remedy protects human health and the 
environment by limiting exposure to residual contamination by the method discussed in Section 9 0 Principal 
threats identified during the OU2 RI were addressed in the removal action The controls on land and 
groundwater use will limit the threat of exposure via direct contact or ingestion As an active component of' 
the remedy, gsonndwater monitoring will be conducted to evaluate the migration and concentration of the 
contaminants in groundwater Until land transfer, the AFRPA will continue to enforce procedures for 
protection ofthe site and perform any requued ongoing maintenance. The Federal deed(s) will setain a right of 
access for the Air Force, EPA, and the State for monitoring, maintenance and inspection ofthe remedy, and 
any necessary environmental investigations,, 

Compliance with Applicable or Relevant andAppropriate Requirements. The selected remedy will comply 
with all ARARs (refer to Appendix C) 

Cost Effectivenes:~. In the judgment of the Air Force, the selected remedy is cost-effective and represents 
a reasonable value for the money to be spent The method for this determination was as discussed in 
Section 1 0  1 above The annual cost ofICs shows the ICs Alternative is a cost-effective method ofcontrolling 
exposures at Site 12,, 

Utilization of Permanent Solutions and Alternative Treatment Technologies f i r  Resource Recovery 
Technologies) to the Maximum Extent Practicable The selected remedy does not utilize permanent 
solutions or alternative treatment technologies, but appropriately balances those considerations with relative 
costs and other relevant criteria, 

The selected remedy achieves the objective of limiting exposures to levels protective of human health while 
allowing commercial use ofthe site. The selected remedy satisfies the long-term effectiveness criteria by 
limiting exposuI.es to contaminated soil and restricting groundwater use The selected remedy does not present 
short-term risks and there are no implementability issues, 

Preference for Treatment as a Principal Element. Ihe  selected remedy does not satisfy the statutory 
preference for remedies that employ treatment as a principal element The residual contamination remaining 
after the removal action cannot be practicably ~.emoved and treated Therefore, limiting exposures by ICs and 
SLUC is appropriate, 

Five-Year Review Requirements. Because the remedy will result in soil and groundwater contamination 
remaining on the site above levels that allow for unlimited use and unrestricted exposure, a statutory review of 
this site will be conducted as part of the ongoing CERCLA five-year reviews to ensure that the remedy 
remains protective of human health and the environment, 
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Protection ofHuman Health and the Environment. The selected remedy protects human health and the 
environment by limiting exposure to residual contamination by the method discussed in Section 9 0 Principal 
threats identified during the OU2 RI were addressed in the removal action The controls on land use will limit 
the threat of' exposure via direct contact or ingestion Until land transfer, the AFRPA will continue to enforce 
procedures for protection of the site. The Federal deed(s) will retain a right of access for the Air F orce, EPA, 
and the State for monitoring, maintenance and inspection of the remedy, and any necessary environmental 
investigations, 

Compliance with Applicable or Relevant undAppropriate Requirements. The selected remedy will comply 
with all ARARs (refer to Appendix C) 

Cost Effectiveness. In the judgment of the Air Force, the selected remedy is cost-effective and represents 
a reasonable value for the money to be spent The method for this determination was as discussed in 
Section 10.1 above The annual cost of ICs and SLUC shows the ICs Alternative is a cost-esective method of 
controlling exposures at Site 1 7  

Utilization of Permanent Solutions and Alternative Treatment Technologies (for Resource Recovery 
Technologiesj to the Maximum Extent Practicable. The selected remedy does not utilize permanent 
solutions or alternative treatment technologies, but appropriately balances those considerations with relative 
costs and other relevant criteria. 

The selected remedy achieves the objective of limiting exposures to levels protective of' human health while 
allowing some use ofthe site The selected remedy satisfies the long-term effectiveness criteria by limiting 
exposures to contaminated soils The selected remedy does not present short-term risks and there are no 
implementability issues 

Preferencefor Treatment as a Princ@al Element The selected remedy does not satisfy the statutory 
preference for remedies that employ treatment as a principal element The residual contamination remaining 
after the removal action cannot be practicablyremoved and treated. Therefore, limiting exposures by ICs and 
SLUC is appropriate, 

Five-Year Review Requirements. Because the remedy will result in soil contamination remaining on the site 
above levels that allow for unlimited use and unrestricted exposuI.e, a statutory review of this site will be 
conducted a s  part ofthe ongoing CERCLA five-year reviews to ensure that the remedy remains protective of 
human health and the environment, 

10.4 SIIE 19 SURFACE AND NEAR-SURFACE SOILS - ICS ALTERNATIVE 

Protection ofHuman Health and the Enviranment. The selected remedy protects human health and the 
environment by limiting exposure to soil contamination by the method discussed in Section 9 0  The controls 
on land use and site access will limitthe threat of exposure via direct contact or ingestion Until land transfe~ 
the AFRPA will continue to enforce procedures for protection ofthe site The Federal deed(s) will retain a 
right of access for the Air Force, EPA, and the State for monitoring, maintenance and inspection of'the 
remedy, and any necessary environmental investigations 

Compliance with Applicable or Relevant andAppropriate Requirements. The selected remedy will comply 
with all ARARs (refer to Appendix C) 
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Cost Effeivenness:. In the judgment ofthe Air Force, the selected remedy is cost-effective and represents a 
reasonable value for the money to be spent The annual cost of'ICs and LUC shows the ICs Alternative is a 
cost-effective method of controlling exposures at Site 19 The Excavation and Off-Base Disposal and 
Excavation and Off-Base Incineration Alternatives, which are significantly more expensive (each over 
three million dollars) than the ICs and SLUC, would allow unrestricted use of'the site However, with the 
expected mure use as a public wastewater tseatment facility, the additional expense would not return a 
reasonable value for the money spent The method for this deterinination was as discussed in Section 101  
above 

Utilization of Permanent Solafions and Alfernafive Treatment Technologies for Resource Recovery 
Technologies) to the Maximum Extent Practifnble,, The selected remedy does not utilize permanent 
solutions or alternative treatment technologies, but appropriately balances those considerations with relative 
costs and other relevant criteria. 

The seIected remedy achieves the objective oflimiting exposures to levels protective ofhuman health while 
allowing use ofthe site as a public wastewater tseatment facility The selected remedy satisfies the long-term 
effectiveness criteria by limiting exposures to contaminated soils The selected remedy does not present 
short-term risks and there are no implementability issues The Excavation and Off-Base Disposal and 
Excavation and Off-Base Incineration Altnnatives would provide a permanent Solution, but costs are 
significant 

Preference for Treatment as a Principal Element. The selected remedy does not satisfy the statutory 
preference for remedies that employ tseatment as a principal element. Removal of soil and treatment or 
disposal off-Base cannot be performed in a cost-effective manner Therefore, limiting exposures by ICs and 
SLUC is appropriate 

Five-Year Review Requirements:. Because the remedy will result in soil contamination remaining on the site 
above levels that allow for unlimited use and unrestricted exposure, a statutory review of this site will be 
conducted as part ofthe ongoing CERCLA five-year reviews to ensure that the remedy remains protective of 
human health and the environment,, 
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Operable Unit 2 (OU2) Air Force Base Conversion Agency Sites 
March Air Force Base, California 

RESPONSIVENESS SUMMARY 

RESPONSIVENESS SUMMARY 1997 PROPOSED PLAN 
OVERVIEW 

Air Force Base Conversion Agency Site at Operable Unit 2 (0U2) is a group of 15 sites on March Air 
Force Base, California Initial investigation identified these 15 sites as possibly contaminated and 
requiring soil and/or groundwater cleanup Further investigation revealed that four of the sites did not 
require cleanup Of the sites found to require remediation, seven were cleaned up with removal actions 
during the Remedial Investigation/Feasibility Study (RI/FS) phase The fbur remaining sites included 
one that required action for both soil and g~.oundwater, one that requires protection of waste cells 
constructed during removal actions, and two that required action for only soil Institutional controls 
will be implemented at these sites requiring action 

Judging from the comments made at the public hearing for the Proposed Plan, and at various 
Restoration Advisory Board (RAB) and other publlc meetings held throughout the course of the 
RIRS, the community supports the chosen cleanup alternatives The earlier removal actlons, including 
the consolidation of several landfill sites into two new, sealed and capped waste cells (Site 6) ,  have 
also been supported 

This Responsiveness Summary includes the following sections: 

I Background on Community Involvement and Concerns 
LI. Summary of Comments Received During the Public Comment Period and the Air Force 

Responses 
Comments fium the California Environmental Protection Agency Department of Toxic 
Substances Control (DTSC) and Air Force Responses 
Comments from the Public and Air Force Responses 

EI Community Relations Activities at OU2 

BACKGROUND ON COMMUNIIY INVOLVEMEN1 AM) CONCERNS 

The investigations and various removal actions at OU2 sites have not generated any negative reaction 
from the community Open houses, workshops, and public meetings were sparsely attended Public 
comment periods for the Draft RI and FS, and for various Engineering EvaluationsICost Analyses 
(EEICAs) fbr removal actions, did not receive responses from the public The RAB, which at one 
point met every month, was kept apprised of and discussed the ongoing investigations and planned 
cleanup activities In addition, RAB subcommittees reviewed and reported on some of the cleanup 
documents, such as the EEICAs. Although the discussion and questions demonstrated a keen interest 
in the cleanup, no objections were raised to the chosen remedial measures The primary concern was 
Much's ability to get funding for the cleanup--for the entire base, not just at OU2, 



The only removal action that brought significant community response was the Site 6 landfill 
consolidation, which is adjacent to Air Force Village West (AFVW), aprivate residential community. 
This site was designated for reuse by the community as a recreational area Some concerns were 
voiced about the height of the new cells and their visibility fr.om the housing area The Air Force 
response was that the area had been the site of' three previously existing, open dumps, and the removal 
action restored it to a clean and usable condition. At a public meeting to discuss adding wastes fsom 
other IRP sites to one of' the cells, the Executive Director of'the Joint Powers Authority asked fbr 
additional fill material on top of the liner to allow the installation of light poles and patking lots He 
also requested that the AFVW access road used by the construction vehicles be cleaned up to its 
original condition after the work was finished The Air Force agreed to both requests 

RESPONSE TO COMMMENT FOR 2000 AFBCA OU2 PROPOSED PLAN 

Comments from the public and Air Force Responses 

Comment: I'm completely satisfied that this plan addresses all the issued ofthe community, 
specifically when you look at the statistics and the risk assessment Being a cancer survivor (hope 
to be), I can tell you that I've seen statistics much higher than this These are not only acceptable 
risks, but to me, theyye insignificant. Therefore, I'm in complete agreement with this particular 
plan 

Air Force Response: Thank you 

Comment: Regarding Site 6, Landfill 4, I would suggest another restriction on this site That 
would be "use of the site fcn passive or active recreation is not recommended " In my experience 
there have been problems with redeveloping landfills as ballparks and picnic areas, with methane 
gas generation and collapsing soils, and there is also the possibility of some damage to the 
(landfill) cap Since there is so much space available on the base, this landfill should have some 
restriction on it 

Air Force Response: There are restrictions on the landfill to control the recreational activities 
so as not to damage Site 6's engineered cap For example, dirt bikes will not be allowed, but ball 
fields will An additional three feet of soil were added to the landfill cap to allow for the ballfield 
use Ihe  slope of the cap was also at a 3% slope to ensure cap drainage but yet allow the ball field 
usage Methane is not a problem on Site 6, since the waste is so old Computer modeling was 
done knowing the age of the waste; the results show that the methane generation is at a minimum 
That is why a methane destruction system, a flase, was not built 

Comment: It (the Proposed Plan) bas stated that access to the Site 6 landfill would be 
controlled Is that permanent or only until some reuse of the site is considered? 

Air Force Response: This is permanent control This control is placed to restrict the 
recreational usage to allow only activities that do not damage the cap 

Comment: Was any landfill gas monitoring or venting deemed necessary for the Site 6 
landfill? Is that or should it be an issue? 



Air Force Response: Methane is not a problem on Site 6, since the waste is old Computer 
modeling was done knowing the age of'the waste; the results show that the methane generation is 
at a minimum That is why a methane dest~uction system, a flare, was not built, 

Comment: Is the Site 6 landfill in an area of rising groundwater? If so, is there a possibility 
of groundwater coming into contact with the base of the landfill in such a way as to break the 
(landfill) liner? 

Air Force Response: The ground water level at Site 6 changes seasonally Groundwater levels 
rise in wet seasons and fall when it is dry A subdrain system was engineered beneath the Site 6 
cells The subdrain system piping is made of perforated piping underneath the bottom liner, which 
directs the ground water away fiom the liner and into the Van Buren ditch 

Comment: Concerning long-te~m monitoring at the Site 6 landfill by the A ~ I  Force, is there 
going to be a separate analysis of groundwater levels? 

Air Force Response: There z e  a total of six ground water monitoring wells in the vicinity of 
Site 6 These wells are used to monitor the gmund water levels in addition to monitoring for 
known non-hazardous contaminants in the land fill to ensure the integrity of the liner is still intact 

Comment: If there is any significant change in conditions at the Site 6 landfill, such as gas or 
groundwater, will the Air Force be responsible for additional actions or the new owne~? 

Air Force Response: The Air Fo~ce  will be responsible unless the damage is due to the fault of 
the new owner 

Comment: Regarding Site 12, the Civil Engineering Yard, Site 17, swimming pool, and Site 
19, sludge drying beds; is there any recommendation that these sites be paved, newly paved or 
repaved for future use as commercial or industrial sites? 

Air Force Response: There is no environmental need for any of these sites to be paved 

Comment: If this is some kind of remediation, would the Air Force consider doing this 01 

leave it to the new owner or opeIator of the sites to pave it over? 

Air Force Response: There is no environmental need for any of these sites to be paved The 
new owner can choose to pave over them 

Comment: Would the Air Force at least provide the minimal acreage at each site 
recommended to be paved and cost estimates for paving to give to a new user or owner of'the site? 

Air Force Response: Acreage has been provided in the Record of Decision 



Comment: The work so far shows that the risks are acceptable for the uses proposed for these 
sites, but what if the risks are not acceptable to an adjacent potential operator or owner of a site? 

Air Force Response: The use of adjacent sites was considered in the development of the 
restrictions 

Comment: Would the Air Force consider the development and use of buffer zones around 
some of these sites where there is still some contamination, cost to be negotiated between the Air 
Force and the new owners 

Air Force Response: The use of adjacent sites was considered in the development of the 
restrictions, therefore, buffer zones are not necessary Only the sites themselves need to be 
restricted 

Comment: This whole report implies a new zoning scheme There are some definitions 
proposed here, such as "unrestricted use" How is that defined? Does it mean residential, 
comme~ciaYindustrial? 

Air Force Response: Unrestricted means the site could be used for any purpose including 
residential There are no restrictions 

Comment: Does this land-use scheme jive with what the Joint Powers Authority in its Base 
Reuse Plan and Environmental Impact Report in 1997? How is this new information going to be 
coordinated with the overall land-use plan of the base7 

Air Force Response: The land uses have been coordinated with the Joint Powe1.s Authority. 
They understand the limitations on the sestricted aseas 

Comment: When are they planning on dealing with zoning issues? 

Air Force Response: When they get ready to develop the property 

Comment: How does the taxpaying public make sure that the proper zoning is applied to 
these properties to assure public safety and how do we have a say in who the property ends up 
with? 

Air Force Response: The Air Force has entered into Land Use Covenant with the State of 
California to ensure these sestrictions are enforced The use restrictions will be clearly stated in 
our deed(s), and will remain as a "cloud" in any future deed transfers 

Comment: Weye discussing is the Proposed Plan; which contaminants were here, if and 
when they were removed; how will remaining hazards addressed and are they appropriately 
addressed by this particular plan In my opinion, they ase Most zoning questions will be 



addressed with those who will utilize the land later on when it's transferred with those ~.estrictions 
assigned by the appropriate agencies. I'm sure that those agencies are not going to let anything go 
unless the public is safeguarded. 

Air Force Response: You are correct That is why we have the Institutional Cont~ols and the 
Land Use Covenants Zoning is actually the responsibility of your local community's zoning 
committee However, the local zoning authority will be restricted by the covenants and restrictions 
carried in the deed 

Comment: I suongly recommend that some fashion of this same RAB committee exist as 
long as the property is being disposed of publicly, so we will make sure that it doesn't go in the 
wIong di~ection or anything harmful will happen to the community as a ~esult of an oversight 

Air Force Response: We expect to support the continuation of a RAB until all property has 
been remediated to the transferable phase and properly deeded 



COMMUNIN RELATIONS ACTIVITIES AT OU2 

I Letter to Orangecrest and Arnold Heights residential areas advising them of potentially 
hazardous materials in the newly discovered Site 40 landfill (January 1992) 

I1 Press release announcing the discovery at Site 40 (January 1992) 
III Press release announcing testing to be conducted at Site 40 (August 1992) 
IV Environmental Visitor's Day including tours of two Superfund Innovative Technology 

Evaluation (SITE) programs, one of them in OU2 'June 199.3) 
V Public comment period fbr Sites 2, 17, and 36 EEICAs (April-May 1994) 
VI Open house for Sites 2, 17, and 36 (May 1994) 
VII Workshop fbr Green Acres housing residents on proposed Site 17 action (May 1994) 
VIII Open house fbr Site 40 proposed cleanup action (October 1994) 
IX. Public meeting on the planned removal action at Site 6 (January 1995) 
X Public comment period for Draft OU2 Remedial Investigation (June-July 1995) 
XI Public comment period fbr Draft OU2 Feasibility Study (July-August 1995) 
XI1 Public comment period and public meeting fbr the draft site specific removal action 

memorandum for Site 6 (August-September 1995) 
X m ,  Public comment period and public meeting fbrthe modification to the site specific removal 

action memorandum fbr Site 6 (February-April 1996) 
XIV Public comment period and public hearing for the Proposed Plan (September-October 1997) 
XV Public comment period and public meeting for the Proposed Plan 2000 Fact 

Sheet (August - September2000) 
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Documentation of Applicable or Relevant and Appropr~ate Requirements (ARARs) for Selected Remedies 

TABLE C-1: Sites 6,12,17, and 19, Relevant and Appropriate State Requirements 

Requirement 

I I I where the land is Located. 
Land Use Covenant 1 Relevant and Appropr~ate I CCR, title 22, sectlon 67391.1(i) 1 Definitions 

Land Use Covenant 

Land Use Covenant 

Land Use Covenant 

Land Use Covenant 

I Artinn Snerific I I 
ARAR Status I Source 

I Relevant and Appropr~ate CA Civil Code Sectlon 1471(a) & (b) I Specifies requirements for land use covenants to apply to 
( successors m title to the land. I 

Descr~ption 

AFRPA OU2 ROD (former March AEB) 

Requlres imposition of appropr~ate limitations on land use by 
recorded land use covenant when hazardous substances remaln 
on the property at levels that are not su~table for unrestricted use 
of the land. 
Requires that the cleanup declslon document contain an 
implementation and enforcement plan for land use lim~tat~ons. 
Requlres that the land use covenant be recorded in the county 

Relevant and Appropr~ate I CCR, title 22, sectlon 67391.1(a) 

Relevant and Appropriate 

Relevant and Appropriate 

CCR, title 22, sectlon 67391.1(b) 

CCR, title 22, sectlon 67391.1(d) 



Table C-2 

State Requ~rements Applicable or Relevant and Appropriate to the Site 6 Removal Action and O&M Work Plan 

Action Specific 
Monltorlng Requirements 1 Applicable I CCR, title 27, sectlon 20385 I Release monltorlng requirements for solid waste management 

Requ~rement 
Chemlcal Specific 
Natlonal Primary Drlnkig Water 
Standards 
Califomla Max~mum Contam~nant 
Levels - Organ~c Chem~cals 

1 unlts 
General Closure and Post-Closure 1 Applicable I CCR. title 27. sectlon 20950(a). (e) I General closure and nost-closure maintenance standards for 

ARAR Status 

Relevant and Appropr~ate 

Relevant and Appropr~ate 
(if more stringent than the 
40 CFR 141.61 standard) 

] (c), (e)(2) I waste landfiis. 
Gas Mon~torrng and Control Durmg 1 Applicable I CCR, title 27, sectlon 20921 1 Methane must not exceed 5% at the property boundary or other 

u 
40 CFR Part 141.61 

CCR, title 22, sect~on 64444 - 
Prnnary Standards 

,. . , I solid waste management nnlts Ma~ntenance 

Pernneter Mon~torrng Network 1 Applicable I CCR, title 27, sectlon 20925 I Peruneter subsurface monltormg wells requlred 
Structure Mon~torrng ( Applicable ( CCR, title 27, sectlon 20931 ( If there are structures, gas monltormg requlred 

Max~mum contalnlnant levels and monltormg and analytical 
requlrements for organlc chemicals 
Provides numerical contaminant lim~ts for certam organlc 
cnemlcals In drlnking water. 

General Post-Closure Ma~ntenance 1 Applicable I CCR, title 27. sectlon 21090(b)(l), 1 Closure and post-closure ma~ntenance requirements for solid 

. . 

Closure and Post-closure I approved monltorlng pomt 
Gas Mon~tor~ne 1 Aoolicable I CCR. title 27. sectlon 20923 I Gas monltormg orogram reaulred 

Monitored Parameters 
Monrtoring Frequency 
Reporting 
Control 

Post-closure Ma~ntenance 

AFRPA OU2 ROD (former March AEB) 

Applicable 
Applicable 
Applicable 
Applicable 

I 

Applicable 

I closure. 

CCR, title 27, section 20932 
CCR, title 27, sect~on 20933 
CCR, title 27, section 20934 
CCR, title 27, sectlon 20937 

Post-closure Land Use 1 Applicable I CCR, title 27, sectlon 21 190 I Specifies restrlctlons and considerat~ons ln fnture land use 

~ - ~ ~ -~~p 

Methane and anyipecified trace gases must be sampled 
Quarterly monitoring requlred, at a mmlmnm 
Results of mon~torvlg to be submitted 
Requlres gas control system if methane concentrations exceed 

CCR, title 27, sectlon 21 180 
compliance Levels 
The landfill's final cover and operating systems must be 
malntamed and monitored for no less than 30 years following 



Table C-3 

State Requirements Applicable or Relevant and Appropriate to the March ARB Quality Program Plan, as to Site 12 

AFRPA OU2 ROD (former March AFB) 

Requirement 
Chemical Specific 
National Primary Drinking Water 
Standards 
California Maximum Contaminant 
Levels - Organic Chemicals 

Requirement 
Action Specific 

Water Quality Monitoring 

ARAR Status 

Relevant and Appropriate 

Relevant and Appropriate 
(if more stringent than the 
40 CFR 141.61 standard) 

Relevant and Appropriate 

Source 

40 CFR Part 14 1.6 1 

CCR, title 22, section 64444 - 
Primary Standards 

CCR, title 22, section 66264.97 

Description 

Maximum contaminant levels and monitoring and analytical 
requirements for organic chemicals 
Provides numerical contaminant limits for certain orgallic 
chemicals in drinking water. 

Identifies requirements for water quality monitoring and 
monitoring systems for owners and operators of hazardous 
waste facilities 




